



2 meter SSB transmitter • microwave VCO • power vs. antenna 
gain • 432 MHz, 1500 watt amp • automation by micro and VHF 
beacon • 50-500 MHz dual wattmeter • wideband log detector 
• plus W1JR, W6SAI, W6MGI, K0RYW 
















































The IC-04AT top-of-the- 
line UHF handheld features 
DTMF direct keyboard entry. 
LCD readout. 32 PL tones, 3 
watts standard |5 watts 
optional) and 10 memories 
which store duplex offset and 


The IC-47A 25 watt 
440-449 995MHz ultra- 
compact FM mobile provides 
superb performance in the 
mobile environment. Measur¬ 
ing only 5 Vj" wide by I'/i* high 
by 9" deep, the IC-47A also 
features nine full-function 
memories, 32 built-in PL tones 


ICOM offers a variety of 
UHF gear to meet your 


requirements. 


the IC-471H base station 
transceiver, IC-47A compact 
mobile, IC-04AT or IC-4AT 
handheld transceivers, and 
the RP-30J0 crystal controlled 
repeater. 


PL tone 


The IC-4AT handheld 
features 440-449.995MHz 
coverage, a DTMF pad, 1.5 
watts output and thumbwheel 


and a complete scanning 


system Each unit comes stan¬ 
dard with an HM-23 mic with 
up/down scan and a mobile 
mounting bracket 


The IC-471H all mode 
430-450MHz base station 
transceiver provides 10 to 75 
watts of adjustable power 
With 32 full-function memories. 
32 PL tones, memory scan. 


frequency selection 


The RP-3010 crystal con¬ 
trolled UHF repeater covers 
from 430-450MHz and in¬ 
cludes CTCSS. 3 digit DTMF 
decoder and CW ID er. 

See ICOM s full line of 
UHF gear at your local ICOM 
dealer. 


The IC-04AT and IC-4AT 


come standard with an IC-8P3 


NiCd battery pack, flexible 
antenna, AC wall charger, belt 


Optional AG-3S 
Mast Mounted * 
GaAsFET 
Preamplifier 
for IC-471H 


dip, wrist strap and ear plug. 


band scan, the IC-47IH pro¬ 
vides maximum UHF base sta¬ 
tion performance ThelC-47IA 
2 5 watt version is also available 


PLUS a wide variety of slide-on 
battery packs and accessories 
are available. 


First in Communications 

























What To 
Look For In A 
Phone Patch 

Tht> best wav to decide 
ulull pair b is right for you 
is to first decide uli><t <i 
patch slmulil do. A pair It 
should: 

• Give complete control to 
the mobile, allowing hill 
break in operation. 

• Not interfere with the 
normal operation of your 
base station. It should 
mil require you to con¬ 
nect and disconnect cab- 
les (or flip switches!) 
every time you wish to 
use your radio as a nor¬ 
mal bast* station. 

• Not depend on volume or 
squelch settings of your 
radio. It should work the 
same regardless of what 
you do with these con¬ 
trols. 

• You should Ik- able to 
hear your base station 
speaker with the patch 
installed Remember, you 
have a base station be¬ 
cause there are mobiles. 
ONI OF THEM MIGHT 
NEED HELP. 

• The patch should have 
standard features at 
no extra cost. These 
should include program¬ 
mable loll restrict (dip 
switches), lone or rotary 
dialing, programmable 
patch and activity 
timers, and front panel 
indicators of c hannel and 
patch status. 

ONLY SMART PATCH 
HAS Al l OF THE 
ABOVE. 

Now Mobile 
Operators Can 
Enjoy An 
Affordable 
Personal Phone 
Patch. . . 

• Without an expensive 
repealer 

• Using auv i M Iranceiver 
as <i hast* station. 

• Hu secret is a SIMIM I X 
autopatch. I he SMART 
PAH II 

SMART PATCH 
Is Easy To Install 

To Install SMART PATCH. 

connect flu* multicolored 
computer style HIiIhmi cable 
to mu audio, receiver 
discriminator. PIT. and 
|lower A modular phone 
cord is provided lot con¬ 
nection to your phone sys¬ 
tem. Sound simple? . . 

IT IS! 



With CES 51 OS A Simplex 
Autopatch, there’s no waiting 
for VOX circuits to drop. 
Simply key your transmitter 
to take control. 



SMART PATCH is all you need to turn your base station into a per¬ 
sonal autopatch. SMART PATCH uses the only operating system 
that gives the mobile complete control. Full break-in capability al¬ 
lows the mobile user to actually interrupt the telephone party. 
SMART PATCH does not interfere with the normal use of your base 
station. SMART PATCH works well with any FM transceiver and pro¬ 
vides switch selectable tone or rotary dialing, toll restrict, 
programmable control codes. CW ID and much more. 

To Take CONTROL with Smart Patch 
— Call 800-327-9956 Ext. 101 today. 



How To Use 
SMART PATCH 

Placing a call is simple. 
Send your access code 
from your mobile (exam¬ 
ple: *73) This brings up 
the Patch and you will 
hear dial lone transmitted 
from your base station. 
Since SMART PATCH is 
checking about once per 
second to see if you want 
to dial, ail you have to do 
is key your transmitter, 
then dial the phone num¬ 
ber. You will now hear 
the phone ring and some¬ 
one answer. Since the en¬ 
hanced control system of 
SMART PATCH is con- 
stantly checking to see if 
you wish to talk, you need 
to simply key* your trans¬ 
mitter and then talk. 
That’s right, you simply 
key your transmitter to 
interrupt the phone line 
The base station auto¬ 
matically stops transmit¬ 
ting after you key your 
mic SMART PATCH does 
not require any special 
tone equipment to control 
your base station. It sam¬ 
ples very high frequency 
noise present at your 
receivers discriminator to 
determine if a mobile is 
present. No words ot sylla¬ 
bles an* ever hist 


SMART PATCH 
Is All You Need 
To Automatically 
Patch Your Base 
Station To Your 
Phone Line. 

Use SMAHT PATCH for: 

• Mobile (or remote hose) 
lo phone line via Simplex 
base, (see fig I.) 

• Mobile to Mobile via in¬ 
terconnected base sta¬ 
tions for extended range, 
(see fig. 2.) 

• Telephone line lo mobile 
(or remote base). 

• SMART PATCH uses 
SIMPLEX HA SI STA¬ 
TION EQUIPMENT. Use 
your ordinary base sta¬ 
tion. SMART PATCH 

does this without inter¬ 
fering with the normal 
use of your radio. 



WARRANTY? 

YES. 180 days of warran¬ 
ty protection. You simply 
can't go wrong 
An FCC type accepted 
coupler is available for 
SMART PATCH. 


Communications Electronics Specialties. Inc. 

P.O. H<>\ 2*»;«). Winter Park. Honda 32790 

Telephone: |305) 645-0474 Or call toll-free (800)327-9956 
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KENWOOD 


... pacesetter in Amateur radio 



“DX-cellence!” 


TS-940S 

The new TS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com¬ 
bine with superior transmitter 
design to give you no-nonsense, no 
compromise performance that gets 
your signals through! The exclusive 
multi-function LCD sub display 
graphically illustrates VBT, SSB 
slope, and other features. 

• 100 0 'o duty cycle transmitter 
Super efficient cooling system using 
special air dueling works with Ihe inter¬ 
nal heavy duly (rower supply to allow 
continuous transmission at full power 
output lor periods exceeding one hour. 

• Programmable scanning. 

• Semi or full break-m (OSK) C 


• Low distortion transmitter 
Kenwood's unique transmitter design 
delivers top quality Kenwood" sound 

• Keyboard entry frequency selection. 
Operating frequencies may be directly 
entered into theTS 940S without using 
the VFO knob. 

• Graphic display of operating features 

Exclusive multi function - 

I CD sun display panel 

shows CW VBT. SSB slope on -T f Ufl 

luning, as well as fre- ____ 

quency, time, and At 940 SLOPE 
antenna tunei status M 

• ORM fight iig features 

Remove "rotten QRM" with U~B 21.2 
the SSB nl' |" tuning. CW U-R 14.2 
VBT, notch filter, AT lune. 
and CW pm h controls RNTENNfl 

• Built-in FM. plus 1-lUTO TUN 

SSB, CW AM. FSK 




U-B 21.250.00 US 
U-fl 14.200.Ul US 


ANTENNA 
AUTO TUNE 


Optional accessories 

• AT 940 lull range (160 10 m) automatic 
antenna tuner • SP 940 external 
speaker with audio filtering • YG-455C-1 
(500 H/>. YG 455CN 1 (250 Hz). 

YK 88C 1 (500 Hz) CW (liters; 

YK-88A 1 (6 kHz) AM filler • VS 1 voice 
synthesizer • SO-1 temperature 
— 1 ,-TCgnFi compensated crystal 

i v illalui • MC 42S UP/ 
21«88 off 0»00| DOWN hand mic. 

_ • MC BOA. MC 80. MC 85 

I deluxe base station mics 
_ • PC 1A phone patch 

• TL- 922A linear amplifier 

• SM 220 station monitor 
j&SI US • BS-8 pan display 

• SW 200Aand 

TUHER SW 2000 SWR and 

PERDS J i wwer meters 


TUNER 

REfiDV 
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gets you the worlds first 
handheld digital/analog 
multimeter with "Touch Hold." 

The Fluke 77 

Its unique “Touch Hold"** (unction 
automatically senses and holds readings, 
leaving you free to concentrate on posi¬ 
tioning test leads without having to watch 
the display. 

Then, when you have a valid reading, it 
signals you with an audible beep. 

The Fluke 77 is perfect for those test 
situations where accessibility is a problem, 
or when extra care is needed for critical 
measurements. 


It's the top model in the world cham¬ 
pion Fluke 70 Series line — the first 
industrial quality autoranging multimeters 
to combine digital and analog displays. 
These tough, American-made meters fea¬ 
ture a three-year warranty and 2000+ 
hour battery life. 

So call now for the complete story on 
the Fluke 77 with "Touch Hold." Because 
it you don't deserve the world's first, who 
in the world does? 

For the name of your distributor or a 
free brochure, call our toll-free hotline 
anytime 1-800-227-3800. Ext. 229. 

From outside the US. call 1-402-496-1350. Ext 229 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



FLUKE 73 

FLUKE 75 

FLUKE 77 

$85* 

S99* 

5129* 

Analog/ digits dtspby 
Vhfc ohms TOA Andr 

M 

Anatag/dKPtal dtspi^y 
Vbfts tiara >OA mA 
test 

Analog'digital display 

VWfc ohms 1QA. mA 
dude test 

0 7% basic dc accuracy 
2000+ hour battery Me 

Audible continuity 
Autorange''*»V hokl 

0 VL taskd: accuracy 

Audi We continuity 
"Touch Hold' tundion 
Atinrange/range bold 

3 wmWv 

2000 * hour battery We 

3 year warrariy 

0 3\ b»c dc accuracy 
2000* tnwlaiWf'iif 

3 fan warranty 

Multipurpose holster 


* Suggested US list pnce duty 1 '964 



v* 103 •’ Pahnt pendmQ 
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need we be concerned? 

I have a nasty habit. I'm an inveterate reader. You could almost say I'm compulsive about it. I read 
everything that comes across my desk and have a library — both at ham radio and at home — that 
for volume, rivals anything else I own. To me, it's just as enjoyable to read little tidbits here and there 
as it is for other people to have those little in-between-meal snacks. But a strange thing happens 
to you in the process of reading everything you can lay your hands on. You start to see correlations 
between supposedly independent facts or events. 

Before you read the next paragraph, please understand that I've only begun to delve into this issue, 
and that what I'm about to say has potential for causing alarm. At ham radio, we believe that writers 
and editors are ethically obliged to thoroughly research every story before a drop of ink is spread. 
But now — given the seriousness of the news, and the credibility of the sources — I’m going to 
bypass that fundamental principle of responsible journalism and call your attention to a potentially 
widespread and significant hazard. 

A small article that originally appeared in a recent issue of Broadcasting was picked up and retrans¬ 
mitted by the W5YI Report of May 15. What caught my eye was an item about a series of complaints 
filed by residents living near Seattle's Cougar Mountain. Their concern was with "excessive exposure 
to RF non-ionizing radiation resulting from 21 towers housing FM broadcast, microwave, and two- 
way communications antennas." 

"So what," you say, "We've all heard, one time or another, about the danger of exposure to fields 
in excess of 10 milliwatts/cm 2 ." The important point in W5YI's story was that "a growing number 
of scientific studies suggest the possibility of cell damage even without a recognizable rise in body 
temperature." Until now, I was under the impression that for damage to occur, a rise in temperature 
also had to occur. 

Continuing on the same subject, W5YI noted another story that appeared in the April 27th issue 
of Science News, in which a Washington State epidemiologist reported "a provocative study linking 
death from leukemia with employment in professions that suggested possible exposures to high elec¬ 
tric and magnetic fields." According to W5YI, the study of 546 New Zealanders identified as leukemia 
patients found "a significant excess of leukemias among electrical workers and radio/television 
repairers." 

A third story cited, among hams diagnosed as having a particular form of leukemia (myeloid), a higher 
incidence of mortality than found among members of the general public with the same disease. 

There are those who'll say that statistics can be presented to prove any contention, and maybe 
that's so. But I do seem to recall that the Soviets have a much lower acceptable limit for non-ionizing 
radiation: approximately 100 microwatts/cm 2 . 

Perhaps this would be a good time to re-examine the amount of radiated power from that unbalanced 
transmission line, single-wire feed antenna, or close-by antenna. Using a backwards argument, maybe 
there's even some good sense in placing your antenna higher, on a taller tower. Doing this certainly 
won't hurt its performance. 

Let me assure you that this isn't just a thinly veiled attempt on my part to influence you all to go 
QRP so my puny signal will be more competitive . . . it's an attempt to call your attention to a serious 
matter that will be discussed more fully as more information becomes available. 

Rich Rosen, K2RR 
Editor-in-Chief 
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GREATLY EXPANDED NOVICE PRIVILEGES WERE PROPOSED by ARRL’s Executive Committee at its 
May meeting "in kochester. Basically, the committee recommended giving Novices both phone 
and digital privileges on three bands, two of them UHF. Perhaps the most significant 
element of the proposal is the addition of both phone and digital communications privileges 
on 10 meters. There the Novice band would become 28.1-28.5 MHz, with the bottom 200 kHz for 

RTTY, AMTOR, and packet as well as CW and the 28.3-28.5 MHz slot SSB and CW only (to pre¬ 

clude use of converted AM CB radios). Under the present rules Technicians would also gain 
10 meter privileges along with Novices; power for both would remain 200 watts out but that 
limit wouldn't apply to others. One important problem the expansion would cause is with 
the 10-meter beacon band, now 28.2-28.3 MHz; some possible alternatives for beacon operators 
were also discussed. 

On UHF The Committee Recommended Giving Novices Full Privileges on the entire 220 MHz 

band and 1246-1260 MHz. They'd be permitted to use but not put up repeaters. Power output 

for Novices would be limited to 25 watts on the 220-MHz band, and 5 watts on 23 cm. The 
new privileges would require some expansion of the Novice exam questions; already licensed 
Novices would, of course, be grandfathered into the new modes and bands. 

At Presstime This Is Still Only An Executive Committee Proposal for the League Board of 
Directors to review^ then adopt or reject. However, the concept of expanding Novice privi¬ 
leges as a means of making the entry level license more attractive has seen increasing sup¬ 
port inside as well as outside the League for some time. In addition, FCC Special Services 
Chief Ray Kowalski indicated at Dayton that the Commission was also looking with favor 
toward a more attractive Novice license package. 

If The Directors Do Vote In Favor Of Increasing Novice Privileges , look for the ARRL to 
file a Petition for Rule Making to the Commission very soon. Since the future of the 
220 MHz band is still under a cloud, the League's proposal will probably be worded in such 
a way that the FCC can leave that band out of any resulting NPRM if it so chooses. 

ALL VECS ARE INVITED TO GETTYSBURG AUGUST 8 , when the FCC will host a familiarization 
meeting for them! Purpose of the all-day session is to permit the VEC representatives and 
the FCC people they work with to meet each other face to face , so both can better appreci¬ 
ate the problems each has with the program and the licensing system. Particular attention 
is planned for paperwork errors; though some VECs are very good, a survey of April applica¬ 
tions showed almost two-thirds of one VEC's submissions had significant errors! Timeliness 
is still another problem that's to be addressed at the meeting, with some VECs chronically 
late in submitting their exam session results. 

THE SPACE SHUTTLE'S PRIME AMATEUR BAND DOWNLINK FREQUENCY will be 145.55 MHz, and at 
presstime launch was still scheduled for July 15. Amateur operation could occur as early 
as Mission Day Two, though expectations are that little, if any, of W0ORE's or W4NYZ's 
time on the air will be devoted to unscheduled two-way QSOs. They will be doing a good deal 
of work by prearrangement with various schools and clubs, however, and hope to provide live 
or pre-recorded SSTV downlink signals during periods when they can't be on themselves. 

RTTY, FAX, AND SSTV WERE ALL AUTHORIZED ON 160 METERS effective June 17. In its Report 
and Order on PR Docket 84-95'), the FCC decided to permit the use of all three modes across 
the entire band, but cautioned that introduction of the new modes does not temper the 
possible reallocation of 1900-2000 kHz to radiolocation in Docket 84-874. 

THE INDUSTRY GROUP THAT'S BEEN WORKING ON AMATEUR RADIO'S FUTURE had its second meeting 
in Dayton, the Thursday "night before the Hamvention. About 40 industry representatives 
attended and heard the task force leaders report considerable progress on various promo¬ 
tional efforts. Travis Brann, WA5RGU, of Kantronics, succeeded Mike Lamb of AEA as de facto 
group chairman for the next quarter; Joe Schroeder, W9JUV, will continue to act as secretary/ 
treasurer for the time being. A delegation from the group is scheduled to meet with Senator 
Barry Goldwater, K7UGA, for a briefing in early June. 

The First Attempt At Implementing One Of The Group's Proposals Appears to have met with 
some success at the Rochester Hamfest in May. AT good number of the free tickets sent to 
area junior high and high school teachers for distribution to interested students were used, 
and special booths aimed at entry level prospects were reported to be very popular. 

The Average Age Of New Amateur Licensees In April was 36, the FCC determined after analyz¬ 
ing the approximately 2200 applications from never-before licensed applicants it received 
that month. The oldest was 82, the youngest 7, and the median age 35. 

SOME FOUNDATIONS FOR A NATIONAL REPEATER COORDINATION SYSTEM were laid during the course 
of several well-attended meetings at Dayton. The first, organized by W8JRL (Ohio) and 
WB8UPM (Michigan), discussed the relative merits of 15 vs 20 kHz channel spacing, while the 
second was on the FCC's national repeater coordinator proposal, PR Docket 85-22. At that 
meeting ARRL Hudson Division Vice Director WA2DHF reported tentative League agreement to 
fund a computer system and incoming WATS line for coordinator use, and to publish a coordin¬ 
ator's newsletter. At the third session the consensus seemed to favor a "confederation" 
of area coordinators rather than a single national coordinator. 
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WITH PRIVATE PATCH II YOU SPEND 
YOUR TIME COMMUNICATING ... 
NOT WAITING TO TAKE CONTROL 


PRIVATE PATCH II allows communications to pro¬ 
ceed back and forth as rapidly as on a telephone. 
There is no waiting for sampling circuits to acquire 
each time the mobile transmits. 


The PRIVATE PATCH II VOX system offers a substantial improve¬ 
ment over sampling autopatches in time spent waiting for control! 

EXAMPLE; Suppose you made 10 phone calls — 9 completed. 1 
busy — assume the completed calls average 20 talk exchanges 
each, 180 total. 

You would spend 360 seconds (6 minutes!) waiting for control if 
you were using a sampling patch that samples every two seconds 
(180 waits x 2 seconds = 360 seconds). It is a severe incon¬ 
venience to have to press the button for a seeming eternity before 
you can be heard on each and every mobile reply. 

With PRIVATE PATCH II there Is no lost time waiting tor control on 
all 9 completed calls. However, the busy call would cause a 15 
second wait for the control interrupt timer to return control to the 
mobile. 

SUMMARY 

CONTROL WAITS TIME WAITED 

Private Patch II 
Sampling 

If the sampling patch has a circuit that “slows the sample rate 
when telephone audio is present,” the speed of acquisition is 
made even slower. The wait time increases, and the phone party 
can say perhaps 25 or more words before they can be cut off. 


WHY LAND MOBILE PROFESSIONALS AVOID 
SAMPLING PATCHES ... 

The majority of radios on tjie market (especially synthesized and 
relay switched types) do not T/R quickly enough to give accep¬ 
table results. Often engineering level modifications are required 
to improve T/R response time. 

The slower the T/R response time, the longer the sample must 
last. And of course no telephone audio is heard during the sam¬ 
ple. Just noise. The result is lost words and syllables which are 
proportional to T/R response. 

Acquiring and maintaining control (in order to communicate) 
becomes erratic when the mobile is less than full quieting. This 
causes a severe loss of range. 

The base station radio can not be equipped with a linear 
amplifier, and operation through repeaters (that have hangtime) 
is not possible with a noise sampled patch. 

VOX autopatches overcome each of these shortcomings. In fact, 
nearly all simplex patches sold in commercial service are the 
VOX type. 

Could these be some of the reasons that the competition refers 
to their VOX patch as “our favorite commercial simplex patch”? 

FORGET AMATEUR GRADE SAMPLING AND STEP UP TO A 
COMMERCIAL GRADE PATCH. PRIVATE PATCH III 




THE SMARTER AUTOPATCH 


AEROSPACE LEVEL QUALITY 


FEATURES 


• CW ID (free ID chip) • Selectable tone or pulse dialing • User pro¬ 
grammable toll restrict • Five digit access code • Ringback (reverse 
patch) ♦ Busy channel ringback inhibit (will not transmit on top of 
someone) • Three/six minute “time-out" timer is resettable from the 
mobile • Modular phone jack and seven foot cord • Available in 
12 VDC or 115 VAC version 

ALSO 

^ 14 day return privilege — when ordered factory direct. 

^ One year warranty — compare to their six months. 


CONTACT A LOCAL DEALER TODAY 


AMATEUR ELECTRONIC SUPPLY 
MilwauL** Wl. Wicklill' OH. 
Orlando Fi. Clearwater FL 
Las Vegas NV 
CIA ROBERTS INC. 

Torrance CA 

COLES COMMUNICATIONS 

San Antonio TX 

ERICKSON COMMUNICATIONS 

Chicago IL 


HAM RADIO OUTLET 
Anaheim CA. Burlingame CA. 
Oakland CA Phoenix AZ 
San Otago CA. Van Nuyt CA 

HENRY RADIO 

Los Angeles CA. Anaheim CA, 
Bullet MO 

JUNS ELECTRONICS 
Culver City CA. Reno NV 

MIAMI RADIO CENTER CORP 

Miami FL 


MIKES ELECTRONICS 
Ft Lauderdale. Miami FL 
NAG DISTRIBUTING CORP 
Miami FL 

PACE ENGINEERING 
Tucson A Z 
THE HAM SHACK 
Evansville IN 

CANAOA 

DOLLARD ELECTRONICS 

Vancouver BC 


/--/ J CONNECT 

/ m m ZT systems 

/ / / INCORPORATED 

23731 MADISON ST., TORRANCE, CA 90505 
PHONE: (213) 373-6803 
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Frequency Spectrum Chart 


TECHNICIAN LICENSEES have privileges of oil 
Novice frequencies plus General frequencies 
above 50 MHz. 

CW permitted on all frequencies available to 
that license 

* effective June 17, 1985 ft TTY, FAX, and SS7V modes 
also available. 
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MFJ ACCESSORIES 


300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN. 
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz. 


MFI VERSA TUNER B 

stats Tsieqr gam 

/ —N. 7“san _ • • , • . < • 

•• MU 

__MOO«l MN-MIO * 


$ 99.95 


MFJ-9410 


NEW 

FEATUFtES 


MFJ s fattest selling tuner packs In plenty ol new features! 

• New Styling! Brushed aluminum front All metal cabinet 

• New SWR/Wattmeter! More accurate Switch selectable 
300/30 watt ranges Read lorward/rellected power 

• New Antenna Switch! Front panel mounted Select 2 coax 
lines, direct or through tuner random wire/balanced line or 
tuner bypass tor dummy load 

• New airwound Inductor! Larger more efficient 12 position air- 
wound inductor gives lower losses and more watts out Run up 
to 300 watts RF power output Matches everything trom 1 8 to 
30 MHz dipoles, inverted vee. random wires, verticals mobile 
whips, beams, balanced and coax lines Built-In 4 1 balun for 
balanced lines tOOOV capacitor spacing Black 11x3x7 inches 
Works with all solid state or lube rigs Easy to use anywhere 


RTTY/ASCII/CW COMPUTER 
INTERFACE 

MFJ-1224 . ... 

$99.95 

Free MFJ RTTY/ASCII/CW software on tape and 
cable for VIC-20 or C-64. Send and receive com¬ 
puterized RTTY/ASCII/CW with nearly any per¬ 
sonal computer (VIC-20, Apple. TRS-80C. Atari. 
TI-99. Commodore 64. etc) Use Kantronics or 
most other RTTY/CW software Copies both mark 
and space, any shift (including 170, 425. 850 Hz) 
and any speed (5-100 WPM RTTY/CW. 300 baud 
ASCII) Sharp 8 pole active filter for CW and 170 
Hz shift. Sends 170, 850 Hz shill. Normal/reverse 
switch eliminates retuning Automatic noise limiter 
Kantronics compatible socket plus exclusive general 
purpose socket 8x11/4x6 in. 12-15 VOC or 110 VAC 
with adapter. MFJ-1312. $9.95 

RX NOI5E 
BRIDGE 

Maximize 
your antenna 

performance! $59.95 MFJ-202B 

Tells whether to shorten or lengthen antenna tor 
minimum SWR Measure resonant frequency, 
radiation resistance and reactance 
New Features: individually calibrated resistance 
scale, expanded capacitance range (T150 pf) 
Built-In range extender lor measurements be¬ 
yond scale readings. 1-100 MHz Comprehensive' 
manual. Use 9 V battery. 2x4x4 in 

INDOOR TUNED ACTIVE 

IMPROVED! ANTENNA 
NEW nairr'World Grabber rivals 

with hig or exceeds reception 

of outside long wires! Unique tuned Active 
Antenna minimizes Intermode, improves select¬ 
ivity, reduces noise outside tuned band, even 
functions as preselector with external antennas 
Covers 0.3-30 MHz. Tele 
scoping antenna Tune. 

Band. Gain.On-off 

bypass controls 6x2x6 in I ft (V ft 
Uses 9V battery, 9^ 1 

18 VOC or 110 VAC with ,,,- 

adapter. MFJ-1312, $9 95 MFJ-1020A $79.95 




POLICE/FIRE/WEATHER 
2M HANDHELD CONVERTER 

Turn your synthesized scanning $39.95 
2 meter handheld into a hot Police/ ■ ■ mfj 
F ire/Weather band scanner! 

144-148 MHz handhelds 
receive Police/Fire on 154- 
158 MHz with direct fre¬ 
quency readout Hear 
NOAA maritime coastal 
plus more on 160-164 MHz 
Converter mounts between 
handheld and rubber ducky 
Feedthru allows simultaneous 
scanning of both 2 meters 
and Police/Fire bands No 
missed calls Crystal controlled Bypass/Off 
switch allows transmitting (up to 5 watts) Use 
AAA battery 2%x1VtxtVi in BNC connectors 

MFJ/BENCHER KEYER 
COMBO 

MFJ-422 

$109.95 

The best ot 
all CW worlds- 

a deluxe MFJ Keyei in a compacTTontigurafion 
that fits right on the Bencher iambic paddle! 

MFJ Keyer small in size, big in features Curtis 
8044-B 1C. adjustable weight and tone.front panel 
volume and speed controls (8-50 WPM) Built- 
In dot-dash memories Speaker, sidetone. and 
push button selection of semi-aulomatic/fune 
or automatic modes Solid state keying Bencher 
paddle is fully ad|ustable. heavy steel base with 
non-skid feet Uses 9 V battery or 110 VAC with 
optional adapter. MFJ-1305. $9 95 

VHF SWR/WATTMETER 
LOW COSt MFJ-812 $29.95 

VHF SWR/ 

Wattmeter! 

Read SWR 
(14 to 170 MHz) | 
and forward/ 
reflected power 
at 2 meters Has 30 and 300 watts scales Also 
read relative field strength 4x2x3 in. 




1 KW DUMMY LOAD oc 
MFJ-250 $39.95 

Tune up fast, extend 
life of finals, reduce 

QRM! Rated 1KW CW * /m * 

or 2KW PEP for 10 min¬ 
utes Half rating for 20 
minutes, continuous at 
200 W CW. 400 W PEP 
VSWR under 1 2 to 30 
MHz. 1.5 to 300 MHz 
Oil contains no PCB 

50 ohm non-inductive resistor Safety vent 
Carrying handle 7Vik6V, in. 

24/12 HOUR CLOCK/ID TIMER 

MFJ-106 ^ ^ /, 

$19.95 —S / 

Switch to 24 A 

hour UTC or 
12 hour format! 

Battery backup 
maintains time during power outage 10 timer 
alerts every 9 minutes after reset Red LED 6 Inch 
digits, Synchronlzable with WWV Alarm with 
snooze function. Minute set. hqur set switches 
Time set switch prevents mls-settmg Power out, 
alarm on indicators. Gray and black cabinet. 5x2x 
3 Inches 110 VAC. 60 Hz. 
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DUALTUNABLE SSB/CW/RTTY 
FILTER mfj-752b $99.95 



Dual filters give unmatched performance! 

The primary filter lets you pea* note" Ov. 
pass or high pass with extra steep sm-ts 
Auxiliary tiller gives 70 db note" JO «2 pea- 
Both filters tune f'om 300 to 3000 Hz with 
variable bandwidth from jo »z to "ea - > * at 
Constant output as Pa":.-, c- s.a'e; near 
treauency control Switcnao e se - 'e - 
impulse noise S'hva-ec re - ?: *:• CW 

lets ears ana mina -ee." CRV -a.’s ‘r l *igs 
Plugs into pno"e jac- *>s: .-.a -- ' ‘r srea-e- 
Off bypasses fi re- 9- - 6 . CC :• "C . AC a r 
opnona aaacte - V c _ Sr 


OROER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT DELIGHTED. RETURN WITH¬ 
IN 300AYS FOR PROMPT REFUND (LESS SHIPPING) 

• One year unconditional guarantee < Made In USA 

• Add $4 00 each shipping/handling • Call or write 
for free catalog, over 100 products 



MFJ ENTERPRISES. INC 
Box 494, Mississippi State. MS 39762 


TO OROER OR FOR TOUR NEAREST 
OEALER. CALL TOLL-FREE 

800-647-1800 Can eOt-323-5869 
m Miss ana outsiae continental USA 
Telex 53-4590 MFJ STKV 



MortwCort 


More Details? CHECK-OFF Page 126 
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active antenna 

Dear HR: 

The article in May, 1985, issue of 
ham radio on active antennas ("Active 
Antenna Covers 0.5-30 MHz,” by 
Peter Bertini, K1ZJH) was interesting 
but contained no evaluative data. Your 
readers might be interested in knowing 
that an evaluation of S/N performance 
of active antennas was published by 
Radjy & Hansen in the March, 1979, 
IEEE Transactions on Antennas and 
Propagation, Vol, AP-27, pages 259- 
261. S/N degradation occurs over the 
upper part of the HF band where ex¬ 
ternal noise reduced by the impedance 
ratio is less than preamp noise. This 
degradation is aggravated by large 
design bandwidth since that requires 
a large impedance ratio. 

Robert C. Hansen 
Tarzana, California 

On-the-air support 

Dear HR: 

I agree that we need an aggressive 
Junior High ham radio program — but 
we need actual on-the-air support just 
as badly, or maybe even more so. 

A year and a half ago I was working 
with a 14-year old and a 13-year old. 
Those kids picked up code so fast I 
couldn't believe it. They were doing 


great on element 2. They weren't in¬ 
terested in Novice tickets — they 
wanted General Class licenses, and 
with some on-the-air support they 
would have made it. 

I loaned them each a transceiver 
(Sans finals — hi!) so they could look 
around the bands for something of in¬ 
terest to them. I looked for contacts 
I thought would be interesting to 
them. They worked many contacts on 
my rig looking for teenage support. 
They didn't call it that, but follow-up 
conversations made it obvious they 
couldn't find anyone on the air that 
shared any interests with them. 

Needless to say, we — the ham 
world — lost two bright youngsters for 
what I believe was lack of interesting 
QSOs for two teenagers. . . . Both of 
them turned to computers. About 
300,000 people live in our metro area, 
so they now find lots in common with 
other kids on their computer nets. 
They're also interested in interfacing 
music synthesizers with their 
computers. 

I've tried to get them back into 
Amateur Radio, but I can't compete 
with their age group. . . . 

We're friends, and the three of us 
play golf together. I have a feeling that 
when they can beat me at golf, they'll 
be off to greater challenges — but for 
now, we share that interest. 

Any ideas on how to hold their inter¬ 
est? The neighborhood is full of young¬ 
sters coming into their teens, and I'm 
willing to try again if all of us will try 
to share their interests when they're on 
the air. 

Ken Uthus, KT7E 
Nine-Mile Falls, Washington 

CQ DXRC? 

Dear HR: 

I was very pleased to see your com¬ 
ments on courteous practices and the 
"rubber stamp" QSO ("Reflections," 
March and April, 1985). What made 
me lose interest years ago and still 
threatens is the fact that in any DX 
QSO, even from New England to 
Europe, which is a very solid circuit on 
almost any band with favorable propa¬ 


gation, you rarely find a conversation 
longer than a minute. Now I don't 
knock awards and contests — to each 
his own — but to me the fact that I 
have the capability, with my rig, and 
knowledge to exchange meaningful 
information with individuals in foreign 
countries is the most exciting and in¬ 
teresting aspect of Amateur Radio. 

I don't ever wish to monopolize a 
DX station's attention when others are 
calling. But there have been many, 
many times I have worked a DX sta¬ 
tion who cut it very short only to call 
"CQ DX USA" two or three times be¬ 
fore getting another QSO. This is frus¬ 
trating to me, because my own defini¬ 
tion of "rare DX" is the guy, wherever 
he is, who's willing to ragchew for a 
few minutes. 

I suggest this happens because 
there is so much contest and certifi¬ 
cate operation that the short QSO 
habit develops. Is there a way we can 
encourage both domestic and foreign 
stations to chew the fat for a few 
minutes when there aren't any pile-ups 
happening? Perhaps a new general 
call, like "CQ DXRC," which would 
imply that the caller isn't looking for 
the rare prefix, but rather a little inter¬ 
national fellowship instead. 

Anyway, I sure would like to see 
some movement in the direction of 
some of us getting to know each 
other, and I believe it can be done 
without jeopardizing the DX operators 
who are looking for their country 
totals. So often, in routine conditions, 
there are lots of Europeans working 
lots of Americans and nobody is find¬ 
ing out anything except "579 name is 
Bob tks 73 gb. . . . " 

David Lewis, KA1KFC 
(ex WA2ZQU) 

OSCAR 10 

Dear HR: 

Many thanks for publishing "A PSK 
Telemetry Demodulator for OSCAR 
10" (April, 1985, page 50). Why, I 
wonder, has it taken so long for this 
to appear in an Amateur publication? 

Stephen E. Bach, AA4B 
Scottsville, Virginia 
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ICOM Dual Bander 


IC-3200V 
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The Most Compact Dual Bander 
at the Smallest Price 


Finally there's a compact 
full featured 25 watt FM 
dual bander that's simple In 
design and operation, plus 
very affordable...the 
IC-320QA. 

Dual Bands. ThelC-3200A 
covers both the 2-meter 
|140 000-I50.000MHZ) and 
70cm 1440000-450.000MHz) 
bands. The 1C-3200A also fea¬ 
tures fully programmable off¬ 
sets in 5 kH z steps for MARS 
and CAP repeater operation. 


Compact. The IC-3200A 
is only 5tt'W x 2'H x 8ft'D. 


Simple to Operate. With 
only 14 front panel controls, 
the IC-3200A is by far the 
easiest dual bander to use 


selected, yet automatically 
returns to the original fre¬ 
quency when reselected All 
memories are backed up with 
a lithium battery. 


Memory Lockout. For 

scanning only certain memory 
channels, ICOM utilizes a 
memory skip |M SKIP) function. 


Scanning. The IC-3200A 
has four scanning systems... 
memory scan, band scan, pro¬ 
gram scan and priority scan. 


• One antenna connector 
IDuplexer already installedl) 

• Variable tuning increments 
5 and l5KHz |2-meters) 

5 and 25KHz (70cm) 

■ Frequency dial lock 

• Dual VFO's 

• Mounting bracket 


25 Watts. The IC-3200A 
delivers 25 watts of output on 
both bands Or the low power 
can be adjusted to one to ten 
watts 


10 Tunable Memories. To 

store your favorite frequencies. 
10 memories are provided. 
Each memory will store the 
receive frequency, transmit 
offset, offset direction and PL 
tone Each memory can be 
tuned up or down when 


Other Outstanding Standard 
Features: 


• New LCD display, easy to 
read in bright sunlight 

• Tone encoder (all PL/ 
subaudible tones built-in) 

• IC-HMI4 mic with up/ 
down scan and DTMF 


Optional Accessories. An 

optional IC-PS30 system 
power supply, voice synthe¬ 
sizer and IC-SP10 speaker are 
available 


See the IC-3200A at your 
local ICOM dealer for the best 
buy on a full featured dual 
bander 










First in Communications 


ICOM America. Inc. 2380-ll6th Ave NE. Bellevue. WA 98004 / 3331 Towerwood Drive. Suite 30?. Qallas. TX 7S234 

All tutted ipeclflcatlom arc apptoulmate and tu&Jecl to change wttnout notice or oollgatlon AM ICOM r*dlo> tlgnifltanlly creed FCC regulation! limiting ipurlout emlltloru J200A385 
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2-meter transmitter 

uses Weaver modulation 


Try the 
“third method” 
of SSB generation 

Imagine a 2-meter SSB transmitter that contains 
no crystal filters, no IF amps, no heterodyne oscilla 
tors, no BFOs, and no broadband audio quadrature 
generator, either. 

Impossible? No. The scheme described herein is 
based on a little-known technique usually called the 
"third method" of SSB generation, which I prefer to 
call the "Weaver Modulator," in honor of D.K. 
Weaver, its apparent inventor. First discussed in 1956, 
the technique has rarely been seen in the commercial 
or Amateur press.' 

The purpose of this project was to demonstrate that 
the Weaver modulation technique could be easily and 
inexpensively applied to direct conversion sideband 
generation at VHF frequencies. It was not my intention 
to build a full-function rig, but merely to experiment 
with the architecture; therefore, the design does not 
include any T/R switching, ALC circuitry, or digital 
frequency display. Intrepid homebrewers can easily 
add these functions themselves. 

Despite the fact the "filter" technique of SSB 
generation has been almost universally adopted for 
Amateur and commercial design, the Weaver tech 
nique offers the following advantages:* 34 


• Much of the circuitry operates at audio frequencies, 
where layout is relatively non-critical. Components for 
these applications are inexpensive and easy to obtain. 

• There is only one RF oscillator, and it operates at 
the center of the transmitted output passband rather 
than being offset by an IF frequency. The oscillator 
may be tested with ordinary Amateur equipment; a 
2-meter receiver can be used as a detector. Also, a 
conventional frequency counter can be used as a digi¬ 
tal frequency readout, since there are no BFO or IF 
offsets to account for. 

• All of the mixers operate on baseband signals. The 
absence of heterodyne techniques mean that there are 
(theoretically, at least) no images or spurs. Any out- 
of-band radiation is a result of mixer and amplifier non- 
linearities, and not a result of any inherent limitations 
of the conversion scheme. 

• Unlike the "phasing" technique, the Weaver 
modulator does not depend upon accurate phasing or 
balancing to achieve good control of the transmitter 
bandwidth. Phase and balance errors cause degrada¬ 
tion of the audio quality only, not out-of-band 
components. 

• No expensive or hard-to-find crystal filter is 
necessary. For the most part, no unusual components 
are required; the average junkbox probably contains 
most of the components needed for the design. 

By Norm Bernstein, N1COX, 24 Foxfire Drive, 
Sharon, Massachusetts 02067 
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fig. 1. Block diagram of a single sideband transmitter using the Weaver modulation technique. 


The only significant disadvantage of the Weaver 
modulator technique is local oscillator suppression. In 
a conventional SSB transmitter, any LO leakage is 
located at the position of the suppressed carrier, and 
a filter type receiver would normally be tuned to zero 
beat this signal for proper reception. In the Weaver 
modulator, however, the LO is set exactly in the middle 
of the transmitted passband, and good RF mixer 
balance is essential to avoid an unpleasant "whistle" 
on the transmitted signal. Fortunately, commercial 
DBMs have excellent balance characteristics, and the 
carrier leakage can be dealt with successfully. (Inter¬ 
estingly, this would not be a problem if the intended 
receiver used the Weaver technique as a demodulator, 
since the receiver's local oscillator would then zero 
beat with the transmitter's leaky LO signal, rendering 
the leakage inaudible.) 

circuit description 

Figure 1 shows a block diagram of the basic tech¬ 
nique. The signal from the microphone is amplified and 
filtered for the normal 300 Hz to 3000 Hz communica¬ 
tions bandwidth. It is then applied to a pair of double 
balanced modulators; the modulators are driven from 
an audio frequency local oscillator whose outputs are 
in quadrature. The AF local oscillator runs at 1.8 kHz, 
which is the center of the audio passband. 

The outputs of the DBMs are then fed to a pair of 
low-pass filters, each with a cutoff frequency of 
approximately 1.8 kHz. These filters establish the basic 
transmitted bandwidth and are analogous to the 
crystal filter found in conventional rigs. 

The outputs of the filters are then sent to another 
pair of double balanced mixers; these mixers are driven 
from a quadrature local oscillator operating at the 
desired RF frequency. The outputs of the mixers are 
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fig. 2. An audio modulator, mixer assembly, local 
oscillator, and post mixer amplifier comprise the modular 
construction design approach. 


then summed, with the resultant output being a single 
sideband signal. The signal may then be amplified in 
a conventional manner before being fed to the antenna. 

Selection of the upper or lower sideband can be 
made by switching the phases of either of the local 
oscillators or by swapping the outputs of either pair 
of double balanced mixers. 

While the actual technique might be difficult to 
understand, its mathematics are relatively simple. 
Rather than attempt a complete description of the 
mathematics at this point, I recommend that interested 
readers consult the references listed at the end of this 
article, especially the original paper by Weaver. 

designing the prototype 

To minimize leakage effects and simplify testing, I 
decided to split the design of the prototype into four 
functional blocks: the audio modulator (containing the 
microphone preamplifier, the audio double balanced 
mixers, the filters, and the AF local oscillator genera¬ 
ting circuitry), the local oscillator, the RF mixer 
assembly, and the post-mixer amplifier. The audio 
modulator was housed in an aluminum chassis box. 
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and the remaining three modules were constructed in 
separate die-cast boxes, using BNC connectors for 
signals and feedthroughs for DC power. Both fig. 2 
and the photo show the interconnection of the four 
modules. 

The audio modulator assembly performs all the 
baseband signal processing, producing an output 
suitable for driving the RF mixers directly. This module 
has the most complex circuit of the four, but is the 
easiest to build because the layout is not critical; I used 
a conventional punched board with sockets for the ICs 
and point-to-point wiring. 

The microphone input is connected to a wideband 
gain stage (fig. 3) in order to bring the audio signal 
up to the nominal working level (2 to 3 volts p-p). The 
signal is then fed to a highpass filter in cascade with 
a low-pass filter. These filters are implemented as third- 


order Sallen and Key types with cutoff frequencies of 
300 Hz and 3 kHz, respectively. 

The signal is now split into two paths. Each path 
consists of a double balanced mixer, followed by a 
relatively sharp low-pass filter, followed by a buffer 
stage and 50-ohm pad designed to deliver approxi¬ 
mately 0 dBm to the mixers. 

The double balanced mixers are implemented with 
a series/shunt switch (1 /2 of a CD4016 CMOS switch) 
and an op amp configured as an "ihvert/non-invert" 
stage. This type of mixer exhibits good linearity and 
balance at audio frequencies, but has strong spurious 
response at harmonics of the local oscillator frequency; 
this is why the microphone preamplifier is followed by 
a relatively sharp bandpass filter. 

The signals from the mixers are then routed to the 
low-pass filters. The filter characteristic is important 



fig. 3. The audio modulator assembly consists of a microphone preamplifier and bandpass filter, a pair of double balanced 
mixers, and the switched capacitor filters. Also included in this assembly are the 1.8 kHz quadrature local oscillator and 
a pair of amplifiers for driving the RF mixers. 
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because it affects the degree of unwanted sideband 
suppression and establishes the bandwidth of the 
transmitted signal in much the same way that the 
crystal filter does in a conventional rig. What is needed 
here is a high order elliptical low-pass filter with good 
stopband performance. One additional requirement is 
that the filters in each of the two signal paths have 
closely matched amplitude and phase characteristics; 
any significant mismatch here will affect the unwanted 
sideband suppression (which, in a Weaver modulator, 
results in a degradation of the audio quality). 

While the filters could have been built using con¬ 
ventional LC techniques, I decided to use a pair of 
switched capacitor filter ICs. This device the S3528 
from American Microsystems, Inc.,* is a seventh-order 
elliptical low-pass filter with a programmable cutoff fre¬ 
quency and better than 50 dB worth of stopband sup¬ 
pression. A pair of these devices is significantly smaller 
than corresponding passive LC filters and are "tweak 
free" — i.e., they require no adjustment whatsoever 
and are inherently well matched. A minor disadvan¬ 
tage to switched capacitor filters is that they require 

* American Microsystems, Inc., a division of Gould, Inc., 3800 Homestead 
Road, Santa Clara, California 95051. 


some additional filtering at the input and some filter¬ 
ing at the output to remove the residual clock com¬ 
ponent from the signal, but this was not difficult to 
accomplish. 

After the filters, the two audio signals go to a 
balancing network followed by a pair of LM384 driver 
amplifiers. These amplifiers are power devices capable 
of driving the 50-ohm pads used to reduce the signal 
to approximately 0 dBm, a level appropriate for the 
IF ports of the RF mixers. The heavy attentuation also 
helps to insure that the mixers see a broadband resis¬ 
tive termination at their IF ports, which is important 
for proper mixer operation. 

The switched capacitor filters contain their own 
oscillator, which is based on a standard 3.579545 MHz 
colorburst crystal. This clock signal is divided by 1000 
and applied to a pair of flip flops, one of which is 
delayed by an adjustable one-shot to create a 90- 
degree phase lag. The output of these two flip-flops 
is an adjustable quadrature signal operating at 
1.789773 kHz, which is close enough to the design 
value of 1.8 kHz for suitable operation. Feedback from 
the non-delayed flip-flop is employed to insure con¬ 
sistent phasing at startup; without such feedback, the 
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fig. 5. The mixer assembly contains two SRA-1 double 
balanced mixers, a 90-degree 2-way hybrid (which is used 
to create the quadrature local oscillator signals for the 
mixers), and 0-degree, 2-way hybrid, which sums the two 
mixer outputs into a single SSB signal. 


transmitter would choose upper or lower sideband at 
random! 

The AF local oscillator quadrature could have been 
generated with perfect accuracy through the use of 
flip-flops alone, but I used the one-shot delay in order 
to allow for some adjustment range; it can be shown 
mathematically that small phase errors in the RF mixer 
assembly can be cancelled by introducing an equal but 
opposite phase error into the system at the AF mixers. 

The RF local oscillator (fig. 4) is a VXO running at 
a nominal frequency of 18.025 MHz, followed by three 
doubler stages and a buffer stage. This design is simple 
to build, adequately stable, and provides for enough 
tuning range to cover most of the portion of the 
2-meter band commonly used for terrestrial communi¬ 
cations. My version covers 144.150 MHz to 144.300 
MHz; it is possible to obtain a wider coverage, but 
tuning ranges in excess of 0.1 percent of the nominal 
output frequency will result in reduced stability. 

Although no frequency indicator was constructed 
for this experimental rig, it would be relatively easy 
to build one because the oscillator runs at the trans¬ 
mitted frequency; there are no IF or BFO offsets to 
account for. A general-purpose frequency counter 
capable of operation at 2 meters can also be employed. 

The RF mixer module (fig. 5) consists of a pair of 
SRA-1 mixers whose local oscillator inputs are driven 
in quadrature, and whose RF outputs are summed into 
a single output. The local oscillator drive is obtained 
from a commercial quadrature hybrid, in this case the 


PSCQ-2-180 from Mini-Circuits Labs.* The summa¬ 
tion of the RF outputs is accomplished with a hybrid 
combiner (model PSC-2-1). The two audio drive sig¬ 
nals are connected directly to the IF ports. 

A post mixer amplifier is used to provide 30 dB gain 
to the -10 dBm 2-meter SSB signal output of the 
mixer assembly. This results in a signal of about 100 
milliwatts, which is sufficient for on-the-air testing. 
This amplifier (fig. 6) is a three-stage device with a 
grounded gate FET followed by two broadband bipolar 
class A stages. Because of the relatively low power, 

I did not incorporate any further filtering of the signal; 
more would undoubtedly be incorporated, however, 
in a practical design. 

test results 

This experimental rig was tested on the air in order 
to get some subjective feedback on the audio quality. 
The estimated output power was 50 to 100 milliwatts, 
too small to be accurately measured on any of my test 
gear. My first QSO was with W1VDI in Providence, 
Rhode Island, about 30 miles from my QTH. I received 
a Q5 report. 

Listeners generally reported that the audio quality 
was essentially equivalent to that of my regular 2-meter 
SSB rig (an ICOM 251A); minor differences in tone 
quality were attributed to the use of a different micro¬ 
phone. None of the test participants reported any trace 
of carrier leakage on the signal, which indicates that 
the carrier balance of the mixer assembly is adequate. 

The only negative comment from the test partici¬ 
pants was that there was a brief (2 to 3-second) period 
immediately after I keyed the transmitter each time, 
during which some traces of carrier could be heard; 
this effect “died out" within a few seconds. This was 
found to be caused by DC bias level settling in the 
audio modulator section; it can be avoided by main¬ 
taining continuous power to the audio modulator 
rather than attempting to switch the modulator power 
when the transmitter is keyed. 

The transmitter was later examined with an RF spec¬ 
trum analyzer and found to exhibit a carrier suppres¬ 
sion of better than 45 dB, with the reverse sideband 
component down at least 30 dB from maximum output. 

the Weaver technique as a receiver 

The Weaver technique is bilateral. If all of the 
elements can be constructed to operate bilaterally (fig. 
1), then the system can be used to demodulate SSB 
signals as well as generate them. Although I have not 
had a chance to experiment with receive applications, 
it seems to me that many of the advantages of this 
technique apply in a demodulation system as well. 
Images and spurs would be far less of a problem than 

•Mini-Circuits Labs, Inc. 2625 East 14th Street, Brooklyn, New York 11235. 
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pacesetter m Amateur radio 


Matching Pair 

TS-711A/TS-811A VHF/UHF all-mode base stations. 


TheTS-711A 2 meter and theTS-811A 
70 centimeter all mode transceivers 
are the perfect rigs for your VHF and 
UHF operations. Both rigs feature 
Kenwood's new Digital Code Squelch 
(DCS) signaling system. Together, 
they form the perfect “matching pair” 
for satellite operation. 

• Highly stable dual digital VFOs. 

The 10 Hz step, dual digital VFOs offer 
excellent stability through the use of a 
TCXO (Temperature Compensated 
Crystal Oscillator). 

• Large fluorescent multi-function 
display. 

Shows frequency, RIT shift, VFO A/B. 
SPLIT. ALERT, repeater offsel, digital 
code, and memory channel. 

• 40 multi function memories. 

Stores frequency, mode, repeater off 
set, and CTCSS tone. Memories are 
backed up with a built in lithium battery 
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• Versatile scanning functions. 
Programmable band and memory scan 
(with channel lock out). An "alert" function 
lets you listen for activity on your priority 
channel while listening on another 
frequency A Kenwood exclusive! 

• RF power output control. 

Continuously adjustable from 2 to 
25 watts. 


1 Automatic mode selection. 

You may select the mode manually 
using the front panel mode keys. 
Manual mode selection is verified in 
International Morse Code 

> All-mode squelch 

»High performance noise blanker 

• Speech processor. 

For maximum efficiency on SSB 
and FM. 

«IF shift. 

► “Quick-Step" tuning. 

Vary the tuning characteristics from 
“conventional VFO feel” lo a stepping 
action. 

» Built-in AC power supply. 

Operation on 12 volts DC is also 
possible. 

* Semi break-in CW, with side tone 
»Optional voice synthesizer. 

More TS 711A/TS 811A information is 
available from authorized Kenwood 
dealers. 
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Optional accessories. 

• CD-10 call sign display 

• SP-430 external speaker 

• VS-1 voice synthesizer 

• TU-5 CTCSS tone unit 

• MB-430 mobile mount 

• PG-2J DC power cable 

• MC 60A. MC 80. MC-85 
deluxe desk top microphones 



• MC 48 16-key DTMF. MC-42S UP/ 
DOWN mobile hand microphones 

• SW 200A/B SWR/power meters. 
SW-200A 1.8-150 MHz 

SW 200B 140-450 MHz 

• SWT 1 2-m antenna tuner 

• SWT-2 70-cm antenna tuner 
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EIMAC celebrates its 50th Anniversary 
with an extensive line of 
FM Broadcast Cavity Amplifiers. 

Varian EIMAC celebrates 50 
years of service to the broad¬ 
cast industry with a spectrum of 
FM from a powerful 60 kW to a 
mini power 150 W solid state IPA. 


The cost-effective path 
to a modem FM transmitter. 

No one knows more about 
broadcast tubes and cavities 
than EIMAC. Our strong cavity 
development capability reduces 
RF engineering problems. 
EIMAC cavities are inexpensive 
and simple to use. 


For more information call or 
write Varian EIMAC or contact 
any Varian Electron Device 
Group sales office worldwide. 


EIMAC FM BROADCAST CAVITY 
PRODUCT LINE 


POWER 

CAVITY 

EIMAC TUBE 

60 kW 

CV-2230 

4CX30.000G 

30 kW 

CV-2202 

4CX20.000C 

25 kW 

CV-2200 

4CX20.000A 

15 kW 

CV-2210 

4CX12.000A 

10 kW 

CV-2228 

4CX7500A 

5 kW 

CV-2225 

4CX3500A 

1.5 kW 

CV-2220 

3CX1500A7 

150 W 

AM2215A 

Solid State 


Varian EIMAC 
301 Industrial Way 
San Carlos, California 94070 
Telephone: 415-592-1221 

Varian AG 
Steinhauserstrasse 
CH-6300 Zug, Switzerland 
Telephone: 042-23 25 75 
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Tell 'em you saw it in HAM RADIO! 













fig. 6. The post mixer amplifier provides about +30 dB of gain at an output of approximately 100 milliwatts. 


in conventional heterodyne architectures. Dynamic 
range should be quite good, since conversion and de¬ 
modulation occur in the first stage without the need 
for IF amplifiers, which can overload. All of the gain 
(with the exception, perhaps, of some RF amplification 
before the first mixer pair) would be accomplished at 
audio frequencies, where recent advances in 1C proc¬ 
essing techniques make low noise audio amplification 
relatively easy. 

low cost variations 

It should be possible to reduce the cost of this 
design by substituting components in the RF mixer 
assembly and the audio filters. The hybrid combiner 
and 90-degree splitter could perhaps be replaced by 
Wilkinson dividers (made from two 1/4-wavelength 
sections of 75-ohm cable, joined at one end) and a 
1 /4-wavelength section of 50-ohm cable for the phase 
delay. The cable scheme would probably have enough 
bandwidth and accuracy for 2-meter SSB operation, 
especially in view of the relatively narrow bandwidth 
popularly used on 2-meter SSB. Precise measurement 
of the cable lengths would not be necessary, since 
small amounts of phase error can be “tuned out" with 
the phase adjustment in the audio modulator section. 

The audio filters need not be quite as sophisticated 
as the ones used in the prototype design; the switched 
capacitor filters could be replaced with equivalent LC 
designs. The differential phase performance of the two 
filters is important, however, for good reverse side¬ 
band suppression; it will therefore be necessary to 
measure the component tolerances of the Ls and Cs 
quite carefully. 


special consideration 

Any practical application of the Weaver modulator 
will require some special design consideration. For 
example, when using the prototype transmitter in con¬ 
junction with a conventional "filter type" receiver, 
leakage from the transmitter's local oscillator would 
overload the receiver front end during reception. One 
way to minimize this problem would be to disable the 
VXO multiplier stages during receive. In the interests 
of stability, however, it would not be advisable to key 
the VXO itself. 
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Exchange electronic mailbox messages with your 
family- like "I’ll be late", or 'All is OK". Or talk with your 
family directly through ShackPatch “, with you in remote 
control of your home station. Report traffic accidents 01 
disabled motorists through your home phone while 
mobile or portable with Personal Patch" 

All the power of your home station (and more) really can 
follow you anywhere .. to find out more about 
ShackMaster~ just write, send us your QSL, or call and 
talk with us at 408-749-8330 


ShackMaster” puts your home station in the palm of 
your hand Whether portable, mobile, around the yard 
or around town you'll be linked through your handheld 
to your high performance equipment at home Even call 
home from any Touch-Tone phone and operate. 

Scan the bands, change modes, select antennas, turn 
gear on and off - all from your Touch-Tone keypad 
Check into nets, work skeds. ragchew and DX without 
being tied down to the shack 


advanced 
computer 
controls, inc 


10816 Northridge Square • Cupertino CA 95014 



VCO tunes from 1800-2600 MHz 


New to Microwaves? 
Build and test 
this simple VCO 

I have built antennas, preamplifiers, filters, mixers, 
and oscillators for microwave frequencies from 23 to 
4.8 cm. All performed as expected except for the oscil¬ 
lators, which required multiplication of the funda¬ 
mental for the 13-cm band. Some required consider¬ 
ably more multiplication because the fundamental fre¬ 
quency was as low as 15 MHz. The oscillator/multi¬ 
pliers were complicated — difficult to build and even 
more difficult to test. They produced fundamental out¬ 
put, multiplied output at undesired harmonics, and 
often spurious output. To avoid these problems, I 
decided to build a fundamental voltage controlled 
oscillator (VCO) that operated directly on the 13-cm 
band. 

This simple VCO was easy to build and test. The 
tuning range, power output (2 to 15 mW), phase 
noise, and stability of the VCO were acceptable for 
many applications. 

The parts for the VCO can be purchased from deal¬ 
ers or mail order suppliers for a total of less than $20. 
If all the parts for the VCO are available, including the 
etched PC board and test equipment described below, 
the VCO can be built and tested in an hour, using 
standard tools. A mounted low-power magnifying 
glass is a helpful accessory. 

I built a line stretcher and microwave detector for 
testing the VCO, using the line stretcher to determine 
the approximate frequency and the detector (with a 
milliammeter) to measure the power output. 

I've used the VCO as an FM transmitter and as a 
local oscillator for a converter for broadband (greater 
than 100 kHz) communication. Since the VCO is 
remotely tunable, it can be conveniently mounted at 


the antenna feed, thus eliminating line losses for either 
transmission or reception. 

background 

While searching for a suitable circuit for a funda¬ 
mental 13-cm oscillator, I found a very simple WWII 
era oscillator circuit in the 1949 Radio Amateur's Hand¬ 
book. This circuit used two 6J6 tubes with a transmis¬ 
sion line connected to the plates of the two tubes. 
Oscillation was at 420 MHz. The only way the 6J6 
could be made to oscillate at such a high frequency 
was to divide the shunt capacitance load on the trans¬ 
mission line by 2, using 2 tubes. The cathodes and 
plates of the tubes were isolated from RF ground with 
RF chokes, and the grid grounded through a bias 
resistor. Oscillation occurred because of coupling be¬ 
tween the two sides of the common plate transmission 
line. 

I built this same circuit on a PC board, but used two 
microwave transistors in place of the 6J6 tubes and 
spiral wound carbon film resistors as RF chokes. Using 
transistors in place of the tubes allowed tuning over 
a wide frequency range since the junction capacitance 
of the transistors is easily varied by changing the base 
to emitter current. Figure 1 shows the circuit for this 
simple VCO. 

Capacitance of a dual 6J6 from grid to plate is about 
3 to 4 pF. Bipolar microwave transistors available to¬ 
day have Cob of 0.4 pF. This should allow oscillation 
at frequencies as high as 6 GHz with a significant por¬ 
tion of a transmission line external to the transistors. 
This VCO circuit actually has the base grounded so 
capacitance in the transistor is higher than 0.4 pF. 

Any transistor with a Cob less than 0-5 pF, a DC 
Beta greater than 25, and Fj greater than 4 GHz 
would probably operate properly in this circuit. Tran¬ 
sistors such as MRF901, BFR90, HXTR-61, and HP 
35821B could be used, although the maximum fre¬ 
quency of operation might be lower. 

I used the NE21935 in the VCO because it costs less 
than $7.00, is bipolar, has a convenient package form 
with two emitter leads, is very small, and has excellent 
Cob and Ft specifications. The IME21935s are available 

By Hans M. Roensch, Jr., W0DTV, R.R. #1, 
Box 156B, Brookfield, Missouri 64628 
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from California Eastern Laboratories, 3005 Democracy 
Way, Santa Clara, California 95050 or from one of their 
sales offices. 

design specification 

Because Vcob max for the NE21935 is 20 volts, 12 
VDC power supplies were selected for use with the 
VCO. The absolute maximum current allowed through 
the NE21935 is 80 mA. To protect the transistors ther¬ 
mally and provide a wide tuning range, (50 mA, or 
about 25 mA per transistor,) was selected as the max¬ 
imum current. 

The maximum power dissipation for the NE21935 
without case cooling is 390 mW at ambient temper¬ 
atures up to 50 degrees C (122 degrees F). Since the 
VCO has an output of 2 to 15 mW with about 50 mW 
dissipated power, more output is possible at the 
sacrifice of thermal drift and tuning range. About 25 
percent more power output results if the bias voltage 
is increased to 18 volts. However, tuning range is 
reduced to about 300 MHz. 

Required output power to most mixer diodes is in 
the range of 5 to 10 mW. Therefore, I wanted at least 
10 mW output from the VCO. This power, adequate 
for communication over a few miles or as excitation 
power, is easily detectable for test purposes. Figure 
2 shows a typical power output versus frequency plot 
for the VCO. 



I wanted the tuning range of the VCO to be wide 
enough to cover the entire 13-cm band plus 100 MHz 
or so on each side, so that a 100 MHz first IF amplifier 
(FM receiver) could be used in the receive mode. The 
actual tuning range for VCOs I have tested has been 
greater than 800 MHz, although when the oscillator 
is delivering more than 10 mW of power the tuning 
range decreases to 500 MHz. 

I wanted the VCO to have minimum possible phase 
noise and good stability without generating spurious 
outputs. To help reduce phase noise the VCO was built 
on teflon fiberglass PC board and the "hairpin" trans¬ 
mission line was mounted off the PC board with air 
as the dielectric. The low transistor O and low hairpin 
Q would tend to cause high phase noise at this fre¬ 
quency. The VCO should be used in broadband appli¬ 
cations only. Spectrum analysis using a homebrew 
analyzer has shown noise and spurious outputs at least 
20 dB below the fundamental. 

The shunt capacitance of the tuning voltage circuit 
was limited to 120 pF to allow for the possibility of 
modulating the VCO by video signals at a later date. 

To prevent stray microwave energy in the shack, 
it was necessary to enclose the VCO. To help prevent 
holes or resonances in the tuning range, the enclosure 
must be less than a quarter wavelength in size in all 
directions at the highest frequency of oscillation. Be¬ 
cause microwave energy can leak through very small 
cracks in the enclosure, I decided to completely en- 
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close the VCO in a copper housing, seam soldering 
all gaps except where the two feedthrough capacitors 
and the RG-58 coax enter. 

The output is closely coupled to the hairpin tank 
transmission line and therefore high Q and/or mis¬ 
matched loads at the output may cause tuning holes 
or resonances. Changes in load will also cause shifts 
in frequency. 

acquiring the parts 

The 0.03 inch (0.76 mm) thick, 1 ounce (28 gram), 
double-sided teflon fiberglass PC board, the eyelets, 
feedthrough capacitors, and copper foil were pur¬ 
chased from Gateway Electronics, 8123-25 Page Boul¬ 
evard, St. Louis, Missouri 63130; Surplus Sales, Inc., 
2412 Chandler Road, East Bellevue, Nebraska 68005 
also stocks needed items. Any value of feedthrough 
capacitor between 50 and 1000 pF can be used, 
depending on desired maximum modulation frequency 
and allowable RF leakage. Standard epoxy fiberglass 
PC board could probably be substituted for the teflon 
fiberglass PC board, but some degradation in maxi¬ 
mum frequency and some reduction in Q might be ex¬ 
pected. All other parts and materials can be obtained 
from local or mail order dealers. 

construction 

I use a 20 to 30-watt soldering iron, a 100 to 200-watt 
soldering iron, a thin track saw (available from model 
railroad hobby shops), a tubing cutter, rosin core 
solder, long nosed and Vise-Grip® pliers, a hand drill, 
a small sharp knife, tin snips, a small heatsink clip, and 
a low-power magnifying glass for construction. All 
parts except the PC board, eyelets, the transistor 
leads, and the copper foil are tinned before soldering. 
Construction proceeds in this order: 

• Prepare the PC board with cut out and eyelets. 

• Solder the transistors and “hairpin" to the PC board. 

• Install the feedthrough capacitors, resistors, and 
coax. 

• Test the VCO for proper operation. 

• Solder the VCO into its enclosure and retest. 

The foil pattern shown in fig. 3 is used as the 
negative to expose a piece of photosensitized 0.03 inch 
(0.76 mm) thick teflon-fiberglass PC board. The back 
side of the PC board (the bottom of the enclosure) is 
covered to prevent etching it away and used as a 
ground plane. (If you don't have the facilities to etch 
your own PC board, the etched PC board with eyelets 
can be obtained from Roensch Microwave, RR ft 1, Box 
156B, Brookfield, Missouri 64628. The price is $5.00, 
postpaid.) 

The PC board is drilled for the eyelets and feed¬ 


through capacitors approximately as shown in fig. 4. 
Locate the holes within 0.1 inch (2.5 mm) of the loca¬ 
tions shown so that the entire hole remains at least 
0.05 inch (1.3 mm) from the edge of the PC board. 

Cut out the space for the hairpin 0.3 inch (8 mm) 
deep by 0.4 inch (10 mm) wide and then install the 
two eyelets (or two pieces of 20 gauge wire) for 
grounding points. Clean the PC board with a non¬ 
phosphate cleanser and avoid touching it until all 
soldering is complete. _ „„ „ 



fig. 3. PC board foil pattern (actual size). 
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Next, install the transistors. (The base lead of the 
NE21935 is identified by the 45-degree angle of its 
termination.) The lead opposite the base lead is the 
collector and the other two leads connect to the emit 
ter. Cut one emitter lead (the opposite emitter lead on 



fig. 5 Location of parts on PC board "Hairpin" is mounted 
over hairpin cutout. 240 ohm resistor is mounted above hair¬ 
pin head inside outline of PC board. 



each transistor) as short as possible so that the tran¬ 
sistors can be mounted close to each other with both 
base leads pointing in the ground direction as shown 
in fig. 5. With a drop of solder on the tip of a clean, 
hot 20 to 30 watt soldering iron, place the first tran¬ 
sistor on the PC board. While holding a base lead in 
place with a finger, place a drop of solder on the col¬ 
lector lead and PC board solder pad tacking the lead 
in place. Make a good solder joint at the other two 
transistor leads. Then remelt the solder and add a lit¬ 
tle solder at the collector, base, and emitter to make 
a good, shiny buildup with adhesion of solder suffi¬ 
cient so no copper shows at all three transistor leads. 
Do not apply heat at transistor leads for longer than 
3 seconds without a long cool-off period. Install the 
second transistor in the same manner with its cut-off 
emitter lead about 0.02 inch (0.5 mm) from the other 
transistor's cut-off emitter lead. The emitter leads must 
be close but must not touch each other. 

Cut and bend the hairpin next. I used tin snips to 
cut a piece of 0.016 inch (0.4 mm) thick brass 0.1 inch 
(2.5 mm) wide by 0.7 inch (18 mm) long. Bend this 
piece of brass into its proper shape (fig. 6) using long- 
nosed pliers and your fingers. I make two diagonal cuts 
at the ends of the hairpin with small diagonal pliers. 
The sides of the hairpin should be of equal length. Hold 
the hairpin with Vise-Grip' pliers and tin the outside 
of each end and the head of the hairpin. A mounted 
low power magnifying glass was used for this tinning 
and for soldering the hairpin to the PC board. Hold 
the hairpin with a pair of long nosed pliers in position 
as shown in fig. 5, with the head of the hairpin 0.2 
to 0.25 inch (5 to 6 mm) from the PC board. Reheat 
the solder at one hairpin end and one collector lead 
securing the hairpin to the PC board. Place a heatsink 
clip at the head of the hairpin. Then reheat and add 
solder at the second hairpin end making a solid solder 
bridge there. Go back to the first hairpin end and add 
a little solder to make a good solder bridge there also. 

The feedthrough capacitors and eyelets are now sol¬ 
dered on both sides of the PC board Make sure the 
0.001 /<F feedthrough capacitor is not mounted at an 
angle; if it is, it could short to the enclosure when it 
is installed. 

Bend one lead of the 240 ohm resistor at a right 
angle as close to the body of the resistor as possible. 
Cut this lead to about 0.1 inch (3 mm) leaving the other 
resistor lead uncut. Use the second resistor lead to 
hold the resistor while soldering the short lead. (I 
placed a heatsink clip across the ends of the hairpin 
and held the resistor at a right angle to and vertically 
above the hairpin and well inside the outline of the PC 
board as shown in fig. 5.) With the drop of solder on 
the 20 to 30 watt soldering iron, solder the short resis¬ 
tor lead to the center of the head of the hairpin. The 
long lead of the resistor should be held against the 
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0.001 nF feedthrough capacitor while the short lead 
is soldered. Wrap, cut off, and solder the long lead 
to the 0.001 ixF feedthrough capacitor. 

Prepare the two 470-ohm resistors in the same way 
described for the 240-ohm resistor. Solder the short 
leads of these two resistors to the emitter leads of the 
two transistors as shown in fig. 5. Wrap, cut off, and 
solder the long leads of these resistors to the 120 pF 
feedthrough capacitor. 

Prepare a 6-inch (152 mm) piece of RG-58 coax as 
shown in fig. 7, soldering the junction of the shield 
and center conductor of the coax to the eyelet on the 
PC board with the pickup loop about 0.02 inch (0.5 
mm) from the hairpin as shown in fig. 5. The center 
conductor of the coax must not touch the hairpin. In¬ 
stall a BNC plug on the other end of the coax. 

installing the VCO 

Test the VCO as described below. Then cut and 
bend the enclosure and solder the VCO into it. Cut 
a piece of 0.02 inch (0.5 mm) flashing copper with tin 
snips as shown in fig. 8. Holding the flat pattern firmly 
with Vise-Grip® pliers, drill the mounting holes and the 
hole for the coax. Then cut the copper to make the 
hole for the coax into a slot. 

Cut out a small wooden block 1 x 1.25 x 6 inches 
(25 x 32 x 156 mm) to use as a jig over which the 
flat pattern can be bent into a box. Make sure the flat 
pattern is bent upward because the hole for the RG-58 
coax will be on the wrong side if it's bent downward. 

Place the tested VCO (PC board) upside down on 
the bottom of the copper enclosure with the coax in 
its slot. Tack-solder the PC board in its proper posi¬ 
tion, placing small pieces of copper foil over the hair¬ 
pin cutout area and across all gaps between the PC 
board and the enclosure. Make sure the foil over the 
hairpin cutout is flat and away from the hairpin. The 
RG-58 shield should be soldered to the foil and the foil 
soldered to the enclosure all around. (Do not move 
the coax until after the enclosure is cool.) The foil can 
be soldered to the PC board with a 20 to 30 watt iron 
and to the enclosure with a 100 to 200 watt soldering 
iron. The completed VCO, ready for final test, is shown 
in fig. 9. 

test equipment 

A line stretcher is used to determine the approx¬ 
imate frequency; a detector/milliammeter is used as 
a power indicator. The line stretcher and diode detec¬ 
tor can be built as described below. 

Use four brass tubes and two teflon-insulated BNC 
receptacles to make the line stretcher (fig. 10). A 
tubing cutter is used to provide the lengths shown. 
Place the factory-cut ends of the tubing toward the 
center of the line stretcher. Slot the larger inner tube 
and larger outer tube with the track saw at one end 
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fig. 7. Detail of RG-58 coax pickup loop. Center conduc¬ 
tor and shield are soldered together and then soldered 
to eyelet on PC board. 



in four places (two slots at a time) 90 degrees apart 
about 1/2 inch (13 mm) deep. Two holes, 5/8 inch 
(16 mm) and 1/4 inch (6 mm) drilled into a block of 
wood either nailed down or held in a vise can be used 
as a jig to hold the tubing while the slots are sawed. 
This protects the hand holding the tubing in case the 
thin, sharp track saw slips off the end of the tube. 
Squeeze the small tubes at their cut ends so that they 
fit tightly over the center contacts of the BNC recep¬ 
tacles and then solder them in place. Saw the larger 


July 1985 G9 25 












No Antenna 
No Radio 


THE FANTASTIC DOCTOR DX™ 
CW Band Simulation That Is So Real 
You Won't Believe It! 


HOT ROD™ 


’/j Wave Telescope Antenna 


• Will impiove the operating skills ol ANY CW operator* 

• More fun then ANY Morse Code tramer yet devised 

• Use with a C 64 TV set. and key tot keyer) 

• Experience the thrill ol a expedition to anywhere in the world 

• Operate anytime you want ideal lor travelers 

• Impressive award certificates available lor verified performance 

• On going contests 8 hour sprint and 24-hour marathon 

Plan to enter the DOCTOR DX^M World --- 

Championship Contest at the Atlanta | 

Hamfestivai July 6 8 7. 1985 


• Fewer telescopic sections than any \ wave 
whips 

• Shorter and lighter than all \ wave whips 

• Special matching network designed by Pro 
lessor D K Reynolds (co-inventor of Iso¬ 
pole™ antenna) makes Hot Rod competitive 
ly priced 


■ • Most gam attainable for length 
I O* antenna— IUtB<) (OdBd tor JR 
P models) 

• Best decoupling of any cornmer 
cial VHF base station antenna 
available 

• More gam than many antennas 
claiming up to 7 dB gam don t 
be tooled by misleading claims' 

• Ze»o degree angle of radiation 

• Factory tuned matching net 
work 

• Greater bandwidth than any 
competitive product 

• DC grounded for static dis 
charge protection 

• Documented cases ot wmd sur 
vivai in 140 ♦ rnph hurricanes 

« • Easier than any competitive an 
tenna to assemble 


CP-1 $23995- 
Computer Patch™ Interlace 


• Better performance than any com 
petitive product 

• Dual channel filtering with auto 
threshold correction 

• Variable shift 

• 117 VAC power supply included 


DOCTOR QSO™ $79.95" 
Morse Code Trainer 

• Makes Morse Training Fun. 
Fun, Fun)!! 

• Plug-In Cartridge For C-64 
Computer 

• Simulates Real Morse 
Rage hews 

• Can Operate With Only C-64 
and TV Set 


PKT-1 Packet Controller 

$589.95" 


• Easy to use- — five usual commands 

• Multiple conversations on simplex 
cnannel 

• EVERY PKT 1 is a dlglpeator 

• Send computer hies error Iree 

• Operates Irom 9-15 VDC lor 
portable or tlxed operation 


ELECTRONIC KEYERS 


Mast 

Not 

Included 


BT 1 Basic Morse Iramar 


I ISO 144 or 220-$59 95* 

ISO 144 JR or 220 JR J49 95* 
— 1 = 440-S84 95* 


• Teaches code at 20 wpm 

• Random practice mode 

• Variable monitor tone 


*149 95 
KT-2 Keyer/Trainer 

• Proficiency Trainer 

• 01-99 WPM 

• Full feature keyer (no 
memory) 


*19995 _ 

CK 2 Contest Keyer 

• 10 sottpartloned™ 
memories 

• Automatic serial number 

• Stepped variable speed 

• Two speed memories 


MV-2 MorsoMatlc™ 

• Memory keyer 

• Auto serial number 

• Proficiency trainer 


ISOPOLE ANTENNA™ 


All AEA Keyers operate Irom 9-15 VDC (power supply not Included) and otter many more advanced 
leatures than can be listed here. It Is no accident that AEA keyers are regarded as the best in the world 


• Morse/Baudot/ASCII/AMTOR 

• Use any AEA software 

• Compact 

• Economical 


S1195" 

• World's most advanced 
terminal unit/computer 
interface 

• 32 poles, active filtering 

• Set filters & AFSK tones to 
one Hertz 

• TTL. RS-232. loop keyer incl 


- 170/425/850 or variable shift 
i Front-panel squelch 
■ Built-in monitor speaker 
> Discriminator-style tuning 
lor AMTOR 


Unmatched Software For C 64 
And VIC-20 Computers 

MBA TORlW The (ttosl advam ed 

ware whiten lor Morse Baudot AS 
AMTOR including m.m drop 
MARSTEXTlkA A spf-i i..l M. -se Baud* t 
ASCII package written especially lor 
MARS and older Irallu. operators 
SWLTEXtTM rne mosl sophisticated 
software available tor the shortwave Its 
lenmg enthusiast Automatic data anaiy 
Sis Morse Baudot ASCII AMTOR and 
SITOR 


AEA also otters Morse. Baudot, and 
ASCII software tor the following 
computers; Apple II. II + . lie; IBM PC 


"Retail Prices—Call For Tour Special Discount! 

MIDWEST AMATEUR RADIO SUPPLY 

3456 Fremont Avenue. North 
Minneapolis. MN 55412 
Store Hours: Mon.-Fri. 9-6. Saturday 9-3 
For service call: (612) 521-4662 
For orders call: 1-800-328-6365 


Brings you the 
Breakthrough! 


-fcf -fef 


if 











outer tube at the end (with four slots) that you cut 
with the track saw. 

Squeeze the large tubes together uniformly at a slot¬ 
ted (cut) end until the tubes fit tightly over the tinned 
outer threaded portion of the rear of the BNC recepta¬ 
cles. Then holding the small tube in the center of the 
larger tube, solder the larger tubes to the threaded 
portion of the rear of the BNC receptacles. 

Gently squeeze the larger inner and outer tubes 
together so that they fit the smaller inner and outer 
tube tightly as they are telescoped together. Wipe the 
outer tube with alcohol to help maintain good electri¬ 
cal contact between the outer tubes. 

Build the detector as shown in fig. 11. Apply heat 
for no longer than 5 seconds when soldering the diode. 
The diode should be tinned at the two solder points 
before soldering it in place. Keep the leads on the 3-6 
pF capacitor and diode as short as possible. The best 
capacitor to use is one with no leads at all, fabricated 
from PC board. A piece of 0.03 inch (0.76 mm) thick, 
double sided teflon/fiberglass PC board 0.3 x 0.3 inch 
(8x8 mm) makes an excellent bypass capacitor for 
13-cm microwave frequencies. After the BNC recepta¬ 
cle threads and the PC board are tinned, solder one 
side of the PC board directly to the BNC receptacle. 
Heat the receptacle with the 100-watt soldering iron, 
then quickly solder the bottom side of the PC board 
to the receptacle with the 20 to 30 watt soldering iron. 
Then solder the diode in place between the other side 
of the PC board and the center contact of the BNC 
receptacle. Commercial 3 to 6 pF capacitors will work 
but output from the detector will be less. If you desire, 
the completed assembly can be embedded in silicone 


caulk to help prevent handling damage, but doing so 
will reduce output from the detector. 

Other types of UHF/microwave diodes may be 
used if their junction capacitance is less than 1 pF. The 
HP5082-2835 diode is available from Radio Shack (Part 
No. 276 1124). 1N21 or1N23 diodes are available from 
MHz Electronics, 2111 W. Camelback Road, Phoenix, 
Arizona 85015. 

testing 

The overall test setup is shown in fig. 12. I keep 
the RG 58 cables less than 6 inches (150 mm) long 
because RG-58 is very lossy at 13 cm. With the tun¬ 
ing voltage adjusted to a preliminary setting of -5 
VDC, adjust the line stretcher for a minimum reading 
on the milliammeter. Mark this position on the smaller 
outer tube of the line stretcher with a felt tip pen. The 
line stretcher is then adjusted longer to the next mini¬ 
mum as indicated on the milliammeter and the smaller 



fig. 9. The completed microwave VCO. 



fig. 10. The line stretcher is built from four 0 016 inch 10.4 mm) wall brass tubes and two BNC receptacles 
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9 MHz CRYSTAL FILTERS 


MODEL 

Apnll 

cation 

Band 

width 

Poles 

Price 

XF 9A 

SSB 

2 4 kHz 

5 

$53 15 

XF 9B 

SSB 

2 4 kHz 

8 

72.05 

XF-9B01 

LSB 

2 4 kHz 

8 

95 90 

XF 9B 02 

USB 

2 4 kHz 

8 

95 90 

XF 9B 10 

SSB 

2 4 kHz 

10 

125 65 

XF 9C 

AM 

3 75 kHz 

8 

77 40 

XF 90 

AM 

5 0 kHz 

8 

77 40 

XF9E 

FM 

12 0 kHz 

8 

77 40 

XF 9M 

CW 

500 Hz 

4 

54 10 

XF 9NB 

CW 

500 Hz 

8 

95 90 

XF 9P 

CW 

250 Hz 

8 

131 20 

XF910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 


XF107 A 

NBFM 

12 

kHz 

8 

$67 30 

XF107 B 

NBFM 

15 

kHz 

8 

67 30 

XF107C 

WBFM 

30 

kHz 

8 

67 30 

XF 107 D 

WBFM 

36 

kHz 

8 

67 30 

XF 107 E 

P.* Data 

40 

kHz 

8 

67 30 

XM107 SQ4 

FM 

14 

kHz 

4 

30 15 


Export Inquiries Invited Shipping S3 75 


MICROWAVE MODULES VHF & UHF EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 


LOW NOISE RECEIVE CONVERTERS 


1691 MHz 

MMK1691-137 

$249 95 

1296 MHz GaAsFET 

MMM296 144G 

149 95 

432/435 

MMc432 28(S) 

74 95 

439ATV 

MMc439 Ch x 

89 95 

220 MHz 

MMc22a28 

74 95 

144 MHZ 

MMc144 28 

59 95 


Options Low NF (2 0 dB max . 1 25 dB max ). other bands & IP's available 


LINEAR TRANSVERTERS 


1296MHZ 

1 8 W output 2M in 

MM11296 144 G 

$299 95 

432/435 

10 W output. 10M in 

MMt432 28(S) 

269 95 

144 MHz 

10Woutput. 10M in 

MMI144 28 

179 95 

Other bands & IFs available 



LINEAR POWER AMPLIFIERS 


1296 MHz 

20 W output 

UP1296-20-L 

439 95 

432/435 

100 W output 

MML432-100 

369 95 


50 W output 

MML432 50 

199 95 


30 W output 

MML432 30 LS 

209 95 

144 MHz 

200 W output 

MMl 144 20O S 

374 95 


100 W output 

MMLI44 100 LS 

239 95 


50 W output 

MML 144 50 S 

149 95 


30 W output 

MML 144 30-LS 

109 95 

All models include VOX T/R switching 



• L moddi 1 or 3W drive, others 10W drive 

* % "X 



Shipping FOB Concord. Mass 

ANTENNAS 

420 450 MHz MULTIBEAMS 

28 Element 70/MBM28 12 dBd 
48 Element /0/MBM48 15 7 dBd 
88 Element 70'MBM88 18 5 dBd 
144 148 MHz J SLOTS 

10 ♦ 10 Twist 10XY/2M 11 3 dBd 

UHF LOOP YAGIS 

1250 1350 MHz 29 loops 1296 LY20dBi 
1650 1750 MHz 29 loops 1691 LY 20 dB. 
Order Loop Yagi connector extra 


107 

$39 95 
59 95 

•4 05 5 0 ~ 89 95 


$49 95 
59 95 

Type N $14 95. SMA $5 95 


Send 44C |? sUitKKI lot lull deuiis ol ill your VMF & UHF 
equipment and KVG crystal product requirements 



(617)263-2145 
SPECTRUM 
INTERNATIONAL, INC. 

Post Office Box 1084 
cord, MA 01742, U.S.A. 


8VC 3092 - 2933 04 

RECEPTACLE '*2> OR >N23 



3OLDER 




fig. 11. The diode detector is built on a teflon insulated 
BNC receptacle using a microwave diode and homemade 
bypass capacitor. 


outer tube marked again. Some shift in frequency of 
the VCO (10 or 20 MHz) occurs as the line stretcher 
is lengthened, but the frequency is approximately the 
same at each minimum. The distance I d) in cm be¬ 
tween these two marks is equal to the wavelength 
divided by 2. The frequency I f in MHz) is equal to 
15,000 divided by d. With careful adjustment and 
measurement, it should be possible to tune the oscilla¬ 
tor to the center of the upper 13-cm band (12.4 cm). 
Since the total tuning range of this VCO is about 1.8 
to 2.6 GHz, voltages between about - 4 and - 6 volts 
should tune the entire 13-cm band. 

Frequency can be determined more accurately by 
injecting a known frequency (or harmonic of a known 
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HO 30 COMM 


HO -30 COAm 


fig. 12. Test configuration. 



frequency) into the detector area with a probe and tun¬ 
ing the VCO until a zero beat indication is displayed 
on an oscilloscope. Frequency modulation of the VCO 
or frequency standard will cause a "birdie" to appear 
on the oscilloscope if the horizontal sweep of the oscil 
loscope is synchronized with the modulation fre¬ 
quency. This makes it easier to find the VCO frequency 
since tuning is very rapid through the 2 or 3 MHz band 
width of the oscilloscope. 

To determine approximate power output, adjust the 
line stretcher for maximum current through the detec¬ 
tor. An approximate level of output power can be 
determined by using table 1. (For more information 
on estimation of power output see reference 1.) 

The line stretcher used above can be used to help 
match the output of this VCO to any load that might 
be used. Although this matching is not as good as can 
be realized with a double stub tuner, it may be ade 
quate in many cases. 2 Matching can be improved — or 
made worse - by adjusting the position of the coupl¬ 
ing loop in relation to the "hairpin" and/or adjusting 
the size of the coupling loop. The length or position 
of the "hairpin" on the solder pads may be adjusted 
to increase the output over a particular band of fre 
quencies. Maximum output occurs with a tuning 
voltage between about 1 and 7 volts. Bias voltage 
can also be adjusted to change frequency and output 
power. 

safety 

There is little danger from the output of this 
microwave VCO since maximum power output is 
about 15 mW. (OSHA sets 10 mW/cm 2 as the max 
imum safe radiation density.) If the maximum 15 mW 
output of this VCO were concentrated in an area of 
less than 1.5 cm 2 there could be a hazard. This might 
happen with a waveguide horn, parabolic antenna, or 
other type of high gain device. When working with 



table 1. Correlation of VCO output power with current 

meter reading. 



meter reading with 

meter reading with 


Schottky diode (such 

contact diode (such as 

approximate 

as 5082 28351 

1N21 or 1N23I 

power out 

ImAI 

ImAI 

ImWI 

1020 

9 10 

1020 

6 10 

4 6 

5 10 

0 508 

0809 

1 


microwaves never look into an active waveguide, 
antenna, or other high gain device. Never place your 
head at the focal point of an irradiated high gain 
antenna. Microwave radiation above 10 mW/cm 2 can 
harm your eyes. Never expose your body to high level 
radiation. 

applications 

This VCO has many uses. It can be used as a local 
oscillator, as a low-power FM transmitter or exciter. 
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sCRA imftTCL 

“' SSHfar 


RECEIVE 
THIS LCD 
CALENDAR 
CLOCK FREE 
WITH YOUR 

subscript ion 


COM* 1 *!,, 

esss—* 


STV 


WHAT’S REALLY 


HAPPENING 
IN HOME 
SATELLITE 

= _ TV? 


r THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 


A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV * you will 
receive a FREE LCD Calendar/Clock 

• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


as a component in a spectrum analyzer or sweep gen¬ 
erator, as a signal source to test amplifiers, attenu¬ 
ators, antennas, transistors, filters, oscillators, detec¬ 
tors, feed horns, or mixers. It can also be used at 
slightly lower frequencies for TVRO reception if a 
doubling mixer is used. 3 

This VCO cannot, however, be used with narrow- 
band systems where crystal stability and minimum 
phase noise are required. If accurate frequency con 
trol is needed, a phase-locked loop and frequency 
counter may be added to the VCO.* 

If you have problems with the construction, testing, 
or operation of this VCO I'll be glad to help you. Please 
send a SASE with your inquiry to me at the address 
shown at the beginning of this article. 

references 

1. Evans b Jessop, VHF UHF Manual, (RSGB), 1982, page 8.16 

2. George Hatherell. "Double stub Tuner for 1296 MH/," ham radio, 
December. 1978. page 72 

3. Jim Dietrich. "Twin-diode Mixer A New Microwave Mixer. " ham radio, 
October. 1978, page 84 

4 Norman J. Foot. "Multipurpose Voltage-tuned UHF Oscillator." ham radio. 
December. 1980. page 12 

ham radio 


J.I.L. SX-400 


Uninterrupted 

Frequency 

Coverage 

100 kHz to 1400 MHz 
with Optional Converters 



The best in satellite programming! Featuring: ★All 
Scheduled Channels ★Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $39.00 per year (52 weekly issues) 

• 2 Years $69.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa" and MasterCard" accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV R VOnSat^ 

P.O. Box 2384—Dept. HR • Shelby, NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 


• A professionally created scanner for the serious listener 

• Wide frequency coverage 26 to 520 MHz (with optional 
converters 100 kHz to 1400 MHz) 

• Continuous coverage You'll hear everything 

• Birdie-Free. no internal signals' to interfere with scanning 

• 20 Channel memory. AM FM Mode memory. Priority memory 

• Carrier Operated Relay (COR) permits automatic start/stop of a 
recorder 

• Four low noise front end converters for optimum performance 

• 12 Volt DC operation (120 Volt AC power supply optional) 

• Check JIL's ad in this issue for further details 

Sale Price $549.95 List S739.90 N v l f /> 

P 1A Power Supply $34 95 ~ HOT SUMMER SPECIAL 

Other options call %. 

/ ' ,v $499.95 


Electronic Equipment Bank 

516 Mill Street 800-368-3270 

Vienna, Virginia 22180 *' 220 (703)938 3350 
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2852 Walnut Ave., Unit E 
Tustin, CA 92680 
(714) 832-7770 


Canodion Distributor 
Eostcom Industries, ltd 
4511 Chesswood Dr. 

Downsyiew, Ontorio, Conodo M3J 2V6 
(416)638-7995 



ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY • RUGGED • RELIABLE • 

RS and VS SERIES 

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 


• SOLID STATE ELECTRONICALLY REGULATED 

• FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-4A 

• MAINTAIN REGULATION & LOW RIPPLE at low line 
input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY « MADE IN U.S.A._ 



• INPUT VOLTAGE 105- 125 VAC 

• OUTPUT VOLTAGE 13 8 VOC ± 0 05 volts 
(Internally Adjustable: 11-15 VK) 

• RIPPLE Less than 5mv peak to peak (lull load 
& low line) 



MODEL RS-50A 

RM-A Series 


MO OEL RS-50 M_ 

5'« RACK MOUNT POWER SUPPLIES 


MODEL VS-50M 




Continuous 

ics- 

Siie (IN) 

Shipping 

Model 

Duty (AMPS) 

(AMPS) 

HXWXD 

Wt. (lbs.) 

RM-35A 

25 

35 

5'/* > 19 ■ 12V, 

38 

RM-50A 

37 

50 

5Vi - 19 • 12V, 

50 


MODEL RM 35A 


RS-A SERIES 



MODEL RS-7A 



Continuous 

ICS* 

Sirs (IN) 

Shipping 

MODEL 

Duty (Amps) 

(Amps) 

HsWXD 

Wt (lbs) 

RS-4A 

3 

4 

V/i x 6’/i x 9 

5 

RS-7A 

5 

7 

3 Vi x 6’/j x 9 

9 

RS-7B 

5 

7 

4 ■ 7V, • 10*r 

10 

RS-10A 

7.5 

10 

4 x 7'/, X 10V. 

11 

RS-12A 

9 

12 

4’/, x 8 x 9 

13 

RS-20A 

16 

20 

5x9x10’/t 

18 

RS-35A 

25 

35 

5x11x11 

27 

RS-50A 

37 

50 

6 x 13 Vi x 11 

_46 



RS-M SERIES 


• Switchable von and Amp meter 



Continuous 

ICS* 

Size (IN) 

Shipping 

MOOEL 

Duty (Amps) 

(Amps) 

HxWxO 

Wt (lbs) 

RS-12M 

9 

12 

4'/t x 8 x 9 

13 

RS-20M 

16 

20 

5 x 9 x 10’/t 

18 

RS-35M 

25 

35 

5x11x11 

27 

RS-50M 

37 

50 

6 x 13V, x 11 

46 


MODEL RS-35M 


VS-M SERIES 



MODEL VS-20M 


• Seperate Volt and Amp Meters 

• Output Voltage adjustable from 2-15 volts 

• Current limit adjustable from 15 amps to Full Load 


MOOEL 

Continuous Duty 
(Amps) 

®13SVOC310VDC<a5VOC 

ICS* 
(Amps) 
@13.8V 

Size (IN) 
HxWxO 

Shipping 
Wt (lbs) 

VS-20M 

16 9 4 

20 

5x9x10'/! 

20 

VS-35M 

25 15 7 

35 

5x11x11 

29 

VS-50M 

37 22 10 

50 

6 x 13V, x 11 

46 


RS-S SERIES 



MODEL RS 12S 


Built m speaker 

Continous 

ICS* 

Size (IN) 

Shipping 

MOOEL 

Duty (Amps) 

Amps 

H i W i 0 

Wt (lbs) 

RS ;s 

5 

7 

4 x 7)5 x 10)4 

10 

RS I0S 

7.5 

10 

4 > 7)5 x 10)4 

12 

RS-IOL(For LTR) 

7.5 

10 

4-9-13 

13 

RS I/S 

9 

12 

4'/, x 8 x 9 

13 

RS20S 

16 

20 

5x9x 10)5 

18 


More Details? CHECK OFF Page 126 
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trade off power 

for antenna gain at VHF? 


These computer programs 
simplify calculations 
and help you decide 

If you operate at VHF or UHF frequencies and 
would like to find the most cost-effective way to in¬ 
crease your range — or if you have $100 to spend but 
don't know whether to invest it in higher power, more 
antenna gain, or a taller tower — a few minutes at your 
computer can give you projected communications 
ranges for any combination you wish to try. While pro¬ 
grams shown in fig. 1 and 2 are written for 
Commodore-64 and Texas lnstruments-99/4A com¬ 
puters, respectively, they can be easily converted, us¬ 
ing BASIC, for use on other microcomputers. Both 
free space range (for satellite communications) and 
range over real earth are given. 

propagation curves 

Although propagation curves have been available 
for about 40 years, most hams have either not been 
aware of them or have not known how to use them. 
The classical curves developed by Bell Labs cover fre¬ 
quencies from 200 kHz to 600 MHz, distances of 0.5 
to 1000 miles, and are arranged in six sections cover¬ 
ing propagation over sea water, good soil, and poor 
soil for vertical and horizontal polarizations.’ Typical 
inputs and outputs are expressed in terms of 1 kW 
transmitted from a grounded vertical antenna and units 
of field strength in dB above 1 microvolt per meter. 


however, and one must be wise in the ways of antenna 
conversions to use them. Predictions are also com¬ 
plicated at HF, where antennas are usually located 
within a few wavelengths of ground, because actual 
antenna directivity and efficiency are directly affected 
by soil conductivity. 

Propagation predictions at VHF and UHF are more 
straightforward because antennas at these frequen¬ 
cies are usually mounted many wavelengths above 
ground. At these frequencies the communications 
range is essentially independent of polarization used 
and soil type for antenna heights of 100 feet or more, 
and variations of not more than 3 or 4 dB are to be 
expected at heights of 25 feet. Based upon these facts 
(and other assumptions), the ESSA curves are useful 
for frequencies above 100 MHz. 2 

The computer programs described below utilize data 
taken from selected curves in reference 2. After you 
enter operating frequency, receiver sensitivity, 
transmitter power, and antenna heights and gains, the 
programs calculate your expected communications 
range. A typical output from the Commodore-64 pro¬ 
gram is shown in fig. 1A. 

C-64 program description 

This section describes the program as written for 
the Commodore-64 because the machine is very pop¬ 
ular among hams and because the program contains 
the most features. (Similar versions for other com¬ 
puters, with fewer features, will be described later.) 
In the Commodore-64 program shown in fig. 1, line 

By Lynn A. Gerig, WA9GFR, RR # 1, Monroe¬ 
ville, Indiana 46773, and Joseph R. Hennel, 4316 
Winston Drive, Ft. Wayne, Indiana 46806 
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23*5 Hi( 7,10)-"128250153200164300170320201430 
2400 Hit 7 f 11>-"130285150310160325166340200510 
2405 Hi< 7,12)-"125180129315150340167370200535 
2410 Hi< 7,13)-"127230130365156395170425200580 
2415 Hit 7,14)-"127230132405158440170465200620 
2420 Hit 7,15>-"t27230133445155470170500200650 
2425 Hit 8, 8)-"129235155265163200168300200460 
2430 Hit B, 9>-"130260155290160300168320203500 
2435 Hit 8,10)-"130280155310164330169350200505 
2440 Hit 8,11)-"130320150340162360170385200540 
2445 Hit 0,12)-“125180131350157380170410200565 
2450 Hit 8,13)-"125180132395160435170460200603 
2455 Hit 8,14)-"127230133440156470170500200650 
2460 Hit 8,15)-"127230133475160510173355205720 
2463 Hit 9, 9)-"130290143303137320166340200503 
2470 Hit 9,10)-"130305133340163360170373203360 
2473 Hit 9,11>-"130343156375167400175430203595 
2400 Hit 9,12)-"125100131374135405170440200590 
2405 Hit 9,13)-“127240132425159460170485201640 
2490 Hit 9,14)-"130320133465160505170325200673 
2495 Hit 9,15)-"130320133500160540173580200710 
2300 Hit 10,10)-"125180130330165380175415202560 
2505 Hit10,11)-"125180132370155395170430205613 
2510 Hit10,12)-"127230132393160433175475203640 
2515 Hit 10,13)-"129280133450155475172510201660 
2520 HttlO,14>-"130300133490155515172590205725 
2525 Hi<10,15)-"130300134525169570170620205760 
2530 Hi<U,11>-"125180133400160440175480205650 
2535 Hitl1,12)-“130300133433155460172500205675 
2540 Hi<11,13)-"130300134405165530180580205725 
2545 Hi<11,14)-"130300135525160560175600205760 
2550 Hi<11,15)-"130300139560165605180655205800 
2595 Hi<12,12)-"130300133460163505179540205700 
2560 Hi<12,13)-"130300134515167560177600205750 
2565 Hi<12,14)-"130300139595169600170640210020 
2570 Mi<12,15)-"130300135590160625175660205625 
2575 Hi<13,13)-”130300135560162600175635200760 
2900 Hi<13,14)-"130300135603160635175675200005 
2905 Hi<13,15)-"130300136640161675177715200840 
2990 Hi<14,14>-"130300136649170700189760208900 

2999 Hi<14,19)-"130300137685162720177760210940 
2600 Hi <15,15)-"130300137720163760179800210900 
2610 RETURN 

3000 Fl-300»FL-225iFU-500lRBH UHF ORTA 

3009 Hit 1, 1)-"142010170030178090102100225313 

3010 Hit 1, 2>-"136010150020170035170060220300 
3015 Hit 1, 3)-"130010150025170045176060215275 
3020 Hit 1, 4)—"1250201 >0005 176070105125210260 
3025 Hit t, 5)-"120020165065175000105135210270 
3030 Hit 1, 6)-"127040145060170085177100215305 
3035 Hit 1, 7)-"127060140000174120170130210305 
3040 Hit 1, 8)-"126005140110176155180166200200 
3045 Hit 1, 9)-"132120145145175100101190200300 
3050 Hit 1,10)—”133145150170175195100210215400 
3035 Hit 1,11>-"135175145200177235181243200353 
3060 Hit 1,12>-"140220150235173265183200200380 
3063 Hit 1,13>-"140260150205180320103330200430 
3070 Hit 1,14)-"140300150325179360185370200465 
3075 Hit 1,15>-"140333151360180395187410200500 
3000 Hit 2, 2)132010135030166040175060215200 
3005 Hit 2, 3)-"125010150030164043175070213200 
3090 Hit 2, 4>-"120020165060170070175090210270 
3095 Hit 2, 3)-“120030165070171000175096210200 
3100 Hit 2, 6>-"120040137060167090173100210290 
3105 Hit 2, 7)-"125070140090170125176135210320 
3110 Hit 2, 8>-"131110140125170155170175205320 
3115 Hit 2, 9)-"135135151160170180177190205340 
3120 Hit 2,10)—"135160150100170205179220205360 
3125 Hit 2,11)-"140200145210173240180253205400 
3130 Hit 2,12)-"140230147240172270100205205425 
3135 Hit 2,13)-"140275148290173320181335200445 
3140 Hit 2,14)-"137300140330175365104300200480 
3145 Hit 2,15)-"139350150370175395184420197500 
3150 Hit 3, 3)-"120010140025160045170060205240 
3155 Hit 3, 4>-"118020160060170075103140210200 
3160 Hit 3, 5)-“120030160070167000173100205260 
3163 Hit 3, 6)-"122030135000160100173120210300 
3170 Hit 3, 7)-"130080155110170130175145210325 
3173 Hit 3, 8)—"135120168160173170177180210360 
3180 Hit 3, 9)-"132140166180175195100220210380 

3189 Hit 3,10)-"132160145180165200177220210400 

3190 Hit 3,11>-"139200150220170245177255215460 
3195 Hit 3,12)-"135230150230173280180300210460 
3200 Hit 3,13)-"138280150300172320180343210500 
3205 Hit 3,14)-"139320150340170360180380210540 
3210 Hit 3,15)—"140355155380172400180415210580 
3215 Hit 4, 4)-"120040155070165085175115205265 
3220 Hit 4, 5)—"125055153080167100175125210305 
3225 Hit 4, 6)-"123072137100170120180160210313 
3230 Hit 4, 7)—"128105160135170150170180210345 
3235 Hit 4, 8)-"132145135165168180177200215400 
3240 Hit 4, 9)-"139170130190172210180240210393 
3245 Hit 4,10)-"133192163213175240180260210420 
3250 Hit 4,11)-"135225165255173273180290210450 
3255 Hit 4,12)—"138260160280172293180320213300 
3260 Hit 4,13)—"140310155325170340180365210920 

3269 Hit 4,14)-"140352160370171385180206210360 

3270 Hit 4,15)-"140390154400170420180240210590 
3273 Hit 3, 3)-"124065160100171120177140210310 
3280 Hit 3, 6)-"127005160113170130170160206300 
3205 Hit 3, 7)-"130113160144170160177100210350 
3290 Hit 5, 0)-"132150155170160190176206210300 
3295 Hit 5, 9)-"133173159200170213175230210400 
3300 Hit 5,10)133200190220170235170260210425 
3305 Hit 3,11>-"133232161260173200179300210455 
3310 Hit 3,12)-"136269160290171305180330210485 
3313 Hit 3,13)-”139320160340174360180380210530 
3320 Hit 3,14)-"140360160380174400180415210560 


Hit 3,13)-"140394163420175436102453210600 
Hit 6, 6)-"128105149120166140176166210340 
Hit 6, 7)-"132135139160170173177193210360 
Hit 6, 8)-"134170136190171210178230211400 
Hit 6, 9)-"134195161220170232177250211420 
Hit 6,10)-"136220160240171255179280211440 
Hit 6,11)-"130254163280173295179313210470 
Hit 6 , 12)-"137283155300170313170340211500 
Hit 6,13)-"138330163360174373181395210540 
Hit 6,14)-"140375164400173413181430210580 
Hit 6,13)-"1434151674401764351B44B0210610 
Hit 7, 7>-"132165165200175220180240205363 
Hit 7, B)-"133205156220170240180270210420 
Hit 7, 9)-"136230160250170265180295210445 
Hit 7,10)-"130130135245165275176300210460 
Hit 7,11)-"131140137188168313170335210495 
Hit 7,12)-"133200130315165343100375210323 
Hit 7,13)-"133200139368170400102430212580 
Hit 7,14)-”133240140410170440180463210610 
Hit 7,13)-"135240140445165470180495210640 
Hit 8, 8)-"130140135233163260180300210450 
Hit 8, 9)—"130140136255163290177310210470 
Hit 8,10)130140137290165310178340205470 
Hit 8,11)•"130140138320165346178370210520 
Hit 8,12)-"135240138350168380179403210550 
Hit 8,13)-"133240139400170430180455210600 
Hit 8,14)-"133240140443170470180495210640 
Hit B,13)-"137300141480170510182540210670 
Hit ?, 9)-"132160137286169320183360210500 
Hit 9,10)-"132160130310169340103380210515 

Hit 9,11)-"133240138347170380180405210550 
Hit 9,12)-"135240139375163400182440210575 
Hit 9,13)-"135240140425170460101485210620 
Hit 9,14)-"133240141465170500181325210660 
Hit 9,13)-"138340142505165530181560210695 
Hi(1O,1O)-"135240138330167360180390210530 
Hit10,11)-"135240138370168400180425208560 
Hi(lO,12)-"135240139395170430182460210595 
Hit10,13)-"135240140446170480185520210640 
Hi(10,14)-"137300141490170020180543210680 
Hit to,13)-”137300142525170550185595210715 
Him, 11 >-“133240140403165430180455210600 
Hi(1l,12)-"135240140430165460181490210630 
Hi(11,13)-”137300141505172520183550210670 
Hi(11,14)-"137300142520172560183590210713 
Hi(11,IS)-"138300143565170592105630210750 
Hit 12,12)-"140400141465175505104330210660 
Hi<12,13)-“140400142513172550107590210705 
Hi<12,14)-"140400143555165300105620209740 
Hi 112,13)-"140400143590175635108670210700 
Hi<13,13)-"130360142563170595106630210753 
Hit13,14>-"130360143600170640185670210790 
Hi<13,13)-“138360144643178690191730210030 
Hit14,14)-“140420143647170680185710210030 
Hi(14,IS)-"140420144686170713188755210870 
Hit 13,13)-"140400145720170750190800210900 
RETURN 


VHP PROPAGATIONl FREQ - 146.5 MHZ 

TRANSMITTER POWER OUTi 44.8 DBM 

30 WATTS 

RECEIVER SENSITIVITYi -110.7 DBM 

.65 UV 

LOWER ANTENNA i 12.4 DBI « 50 FT 
UPPER ANTENNA I 7.5 DBI * 100 FT 

COAXIAL LINE L088ES i 1.6 DB 

173.8 DB PATH 

FREE 8PACE PATH - 47224 MILES 

MAXIMUM EXPECTED RANGEi 105 MILES 

91 CNAUT MI> 


□"MODIFY ANT GAINS 
H-MODIFY ANT HEIGHTS 
X-MODIFY R/T 8EN8/PWR 
F-NEW FREQ (8AME BAND) 


R-RUN AGAIN 
P-PRINTER DUMP 
O-QUIT 


fig. 1A. Typical output from Commodore-64 program. 

2 sends you to a subroutine (lines 500-510) where 
arrays are dimensioned and certain variables are estab¬ 
lished. The actual program begins with line 10. 
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Lines 10 through 40 display the program title on the 
screen and provide the opportunity to select any com¬ 
bination of screen, border, and letter colors — assum¬ 
ing, of course, that you're using a color monitor — 
that you find pleasing. You're not stuck with the light 
blue and dark blue default colors of the Commodore 
64. (This option is not included in the other versions.) 
In lines 50-74 you choose whether to work with 
receiver sensitivity and transmitter power in microvolts 
and watts or in dBm (decibels relative to 1 milliwatt). 
This is for your convenience only; the program will 
convert either type input to the other and display both 
as an output. In lines 100-108 you select either VHF 
or UHF as your operating band, and the appropriate 
data is read (VHF data lines 2000-2610 or UHF data 
lines 3000-3610). 

Actual program inputs for range calculations begin 
at line 200 where you are sequentially sent to 
subroutines for selecting frequency, transmitter and 
receiver parameters, antenna gains, and antenna 
heights. 

The subroutine in lines 600-604 asks for a specific 
operating frequency within the band you selected. 
Actual VHF data is for 125 MHz, and UHF data is for 
300 MHz, but the program scales to your actual oper¬ 
ating frequency by a 20 x Log (F/F ref) factor in line 
350 to show propagation variations within a given 
band. 

The subroutine in lines 700-740 asks for receiver 
sensitivity and transmitter power output. The units are 
either microvolts and watts or dBm, depending on 
which you selected in line 74. Your input is converted 
to both units which will be displayed later. 

The subroutine in lines 900-906 asks for antenna 
gains in dBi. This is gain in dB relative to an isotropic 
antenna. If your antenna gain is known relative to a 
dipole, add 2.15 dB. For example, an antenna with 7.5 
dB gain referenced to a dipole (dBd) has a gain of 9.65 
dBi. You are next asked to enter any system losses, 
such as coaxial line losses. 

Actual antenna heights are selected in the subrou¬ 
tine from lines 800-870. The data tables from lines 
2000 to the end of the program contain propagation 
information for specific antenna heights, so you must 
choose a discrete value closest to your actual antenna 
height. For example, if your antenna height is 40 or 
60 feet, use menu item 2, which is 50 feet. If you select 
antenna heights of 50 feet and 100 feet (menu items 
2 and 3), the program then selects H$ (2,3) data for 
these heights from line 2085 or 3085 depending on 
whether you are operating at VHF or UHF. The string 
manipulation in lines 850-858 will be described later. 

The actual program output to the screen is per¬ 
formed in lines 300-426. A sample output was shown 
in fig. 1A. The operating frequency is printed, fol¬ 
lowed by XMTR output in dBm and watts and RCVR 


sensitivity in dBm and /tv. The antenna gains and 
heights selected are then printed followed by the 
losses selected. The next item printed is the system 
path margin in dB, followed by the free space path 
loss in miles. (This is the distance over which you could 
communicate if it were not for the earth's curvature, 
useful in determining whether or not you can reach 
your favorite satellite.) Finally, the range over real earth 
is printed in both statute and nautical miles. The range 
given is the expected range for normal conditions; 
actual range will be affected by atmospheric condi¬ 
tions, terrain, and other factors. 

One of the features of this program is that you can 
experiment with changes in a single parameter without 
having to re-enter all previous inputs. Note the menu 
at the bottom of the screen (see fig. 1A). Would you 
like to see how much further you could communicate 
if you raised your antenna from 25 to 50 feet. Just 
press "H" on the keyboard and you will be asked for 
new antenna height (subroutine at line 800 from line 
420), and the new range for that height will be instantly 
displayed. With a few keystrokes you can easily com¬ 
pare expected improvements in range from changes 
in antenna height, antenna gain, power output, and 
other factors. If you have a printer, just press "P" and 
lines 430-436 will give you a screen dump to it. 

data format 

The data in the lines following line 2000 are taken 
from the ESSA Technical Report mentioned in 
reference 2; there are about 100 pages of curves with 
up to 17 curves per page in that document. The pro¬ 
grams store selected data points from various curves, 
and they construct "piece-wise linear" equations fit¬ 
ting the original curve as nearly as possible. For the 
curious, the following is a detailed explanation of the 
data manipulations. Assume you have selected VHF 
and antenna heights of 50 and 100 feet. Logical break¬ 
points in the ESSA curves are 10 miles for a 120 dB 
path, 32 miles for a 150 dB path, 50 miles for a 165 
dB path, 105 miles for a 175 dB path, and 310 miles 
for a 210 dB path. Now look at line 2085 and note that 

H$(2,3) = "120010150032165050175105210310". 

The first three digits (120) store the first path point; 
the next three digits (010) store the first distance point; 
the third three digits (150) store the second path point; 
the fourth three digits (032) store the second distance 
point, and so on. The last three digits (310) represent 
the last mileage point. After antenna heights are 
chosen (lines 800-832), the appropriate data line is 
divided up into five path points and five distance points 
by string manipulation in lines 840-858. 

After the program calculates your system path mar¬ 
gin (lines 320 and 350) from the various inputs, the 
program path is compared to the data points described 
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KENWOOD & O ICOM 


Also displaying the popular accesspries needed to complete a HAM STATION 

ARRI. PUBLICATIONS • AEA PRODUCTS • AMPHENOL 

_ • ALPHA DELTA • ASTRON • AUSTIN ANTENNAS • AVANTI 
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Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
Vh miles from Rte. 495 (Exit 31) toward Groton, Mass. 



Your Ham Tube 

Headquarters! 


^J^^OUGHT, SOLD AND lHAUED 
due m—HIGH SSS FOR YOUR TUBES_ 


Call Toll Free 800-221-0860 

Tubes 


3-4 OOZ. 

.$85.00 

7360 . 

....$10.00 

3-500Z. 

.85.00 

7735A. 

.27.50 

4-400A. 

.80.00 

8122. 

.110.00 

4CX250B 

.50 00 

8156. 

.12.50 

572B. 

.55.00 

8643. 

.82.50 

811A. 

.12.00 

8844. 

.26.50 

813. 

.30 00 

8873. 

.175.00 

6146B. 

6 50 

8874 . 

.195 00 

6360. 

.4.25 

8877. 

.500.00 

6883B. 

.6.75 

8908. 

.12.50 
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75% off list 



Semiconductors 


MRF 245/SD1416 ,$30.00 

SD1088 . 

.19.95 

MRF 454. 

.14.95 
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.755 

MRF 455. 
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PL258. 
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above. If it is less than the smallest or greater than 
the largest, a "Range Not In Program" message is 
printed (lines 352-358). If the path margin falls be¬ 
tween the data endpoints, the program calculates ex¬ 
pected range by assuming a straight line between the 
nearest two points stored (lines 360-366), and the 
expected range is printed to the screen. 

entering the program 

Enter the program as listed, taking the normal pre¬ 
cautions to SAVE it before you RUN it so that if you 
make a typing error that could cause a lock-up, you'll 
be able to go back to the saved version without having 
to retype the entire program. 

As listed, the program contains data statements for 
altitudes to 100,000 feet (includes air-to-ground and 
air-to-air data for you aeronautical mobile enthusiasts.) 
If you plan to use the program only for ground-to- 
ground communications, you can omit any data state¬ 
ments with H$(x,y) array subscripts greater than 4. For 
example, for VHF data including antenna heights of 
25, 50, 100, and 500 feet, you need to type only lines 
2000-2020, 2080-2090, 2150-2155, 2215, and 2610. Just 
don't try to select a height (lines 800-832) for which 
you didn't enter any data. 

If you don't want to keystroke the Commodore-64 
program yourself, send a blank tape or formatted disk 
with a stamped, self-addressed tape or disk mailer, and 
a check or money order for $5.00 to Lynn A. Gerig, 
R. R. #1, Monroeville, Indiana 46773, and two verified 
copies will be made for you. A similar program — 
ground-to-ground only, with some other features miss¬ 
ing — that has been "crunched" to fit within the 3.5K 
memory of an unexpanded VIC-20 is available under 
the same terms. (A printed listing of any programs 
described is available for $1 and a self-addressed 
envelope with two first-class stamps attached.) 

TI-99/4A program 

Except for lines 22-40, which poke screen and let¬ 
ter colors to appropriate memory locations, the 
Commodore 64 program described above has nothing 
particularly unique to that machine, and can easily be 
converted to run on other computers using BASIC. 
Subtle differences between machines, however, make 
certain conversions necessary. For example, although 
the Commodore clears the screen with a "PRINT 
CHR$(147)", some other brands use "CALL CLEAR" 
or some other command. In addition, some computers 
will not permit the use of multiple statements on a 
single BASIC line number. 

A program for the TI-99/4A is listed in fig. 2. 
Because this computer has only 16K of memory, and 
the complete program requires about 20K of RAM, 
separate VFIF and UHF programs are required, and not 


fig. 2. Communications range calculation program for 
the TI-99/4A. 

10 G08U8 222 
12 CALL CLEAR 

14 PRINT TAB(3)|"VHF PROPAGATION PROGRAM" 

16 PRINT 

15 PRINT TAB<7)|"FOR THE TI-99/4A" 

20 PRINT 

22 PRINT TAB<14)|“BV- 
24 PRINT 

26 PRINT TA8<9)j"J.R. HENNEL" 

2B FOR DELAY-1 TO lOOO 
30 NEXT DELAY 
32 SOTO 34 
34 CALL CLEAR 

36 PRINT “THIS PROGRAM WILL CALCULATE" 

38 PRINT "EXPECTED RANGES FOR VHP<100" 

40 PRINT "-173 FREQUENCIES. AP-" 

42 PRINT "PROXIMATE DYNAMIC RANGE IS" 

44 PRINT "FOR PATH LOSSES OF 123 TO" 

46 PRINT "200 DB, COVERING MOST AP-" 

46 PRINT "PLICATIONS FOR RCVR 8EN8I-" 

30 PRINT "TIVITIEB FROM .3 TO 10 MIC-" 

32 PRINT "ROVOLT AND XMTR PNR OF 1 TO" 

34 PRINT "lOOO WATTB. THE PROGRAM " 

36 PRINT “COVERS ANTENNA HEIGHTS FROM" 

38 PRINT -23 FT TO 40,000 FT. PROGRAM" 

60 PRINT -DEFAULTS TO RCVR 8EN8 AND" 

62 PRINT "XMTR PNR IN DBM. MOULD YOU" 

64 PRINT -RATHER WORK WITH MICROVOLTS" 

66 PRINT “AND WATTS? <Y-YEB>“ 

66 INPUT D6 
70 BOBUS 2003 
72 6O8UB 230 
74 GOTO 76 
76 PRINT 
78 BOBUS 266 
00 PRINT 
62 608UB 406 
84 PRINT 
86 6O8UB 328 
06 PRINT 
90 CALL CLEAR 

92 PRINT " VHF PROPAGATION!" 

94 PRINT TAB(3>|" FREQUENCY "|F|TAB<24>|"MHZ- 
96 PRINT - TRANSMITTER POWER OUTl" 

98 PRINT TAB(3)|"-"|PD|TAB<10)|"DBM -”|PW|TAB<24)|"WATTB" 

10O PRINT " RECEIVER SENSITIVITY*- 

102 PRINT TAB<3)|"-"|RD»TAB<10)i“DBM -"|RM|TAB<24)|"UV" 

104 PRINT - LOWER ANTENNA■" 

106 PRINT TAB<3>||BL|TAB<10)|"DBI B -|HI|TAB<24)|"FT" 

100 PRINT " UPPER ANTENNAi" 

110 PRINT TAB(3)|"-»|BU|TAB<10)|"DBI 0 "»H2|TAB<24>|"FT" 

112 PRINT " COAXIAL LINE LOSSEBl" 

114 PRINT TAB<3)|"-"»LL|TAB(10) I "DB" 

116 PL-PD-RD+GU+SL-LL 
1 IB DF-PL-37-204L0G<F)/LOG<10) 

120 DF-10”MDF/20) 

122 DF—INT<DF+.3) 

124 PRINT TAB<3)|PL|"DB"(TAB<14)|"PATH- 

126 PRINT " FREE SPACE PATH-"|DF|TAB<24>|"MILE8" 

128 PL-PL-204LOG<F/F1)/LOG<10) 

130 PRINT 

132 IF PL<P1 THEN 134 ELSE 136 

134 PRINT "RANK NOT IN PROGRAM! <"| 811 "MILES- 

136 IF PL<P1 TFCN 138 ELSE 142 

138 PRINT TAB<23)|"<"|D11"(NAUT MX)" 

140 GOTO 176 

142 IF PL>PS TFCN 144 ELBE 146 

144 PRINT "RANK NOT IN PROGRAM I >"|83|"MILES" 

146 IF PL>P3 Tk*N 148 ELSE 132 
140 PRINT TAB(23)|">"|D3|"<NAUT MI)" 

130 GOTO 176 

152 IF (PL>-P1)•(PL<P2)THEN 134 EL8E 156 
134 DN—D1+<D2—D1)t <PL-P1>/(P2-P1> 

156 IF <PL>-P2>•<PL<P3)THEN 138 ELSE 160 
138 DN—D2+(D3-D2)•(PL-P2)/(P3—P2> 

160 IF <PL>-P3> t <PL<P4)THEN 162 ELSE 164 
162 DN-D3*(D4-D3>•(PL-P3)/(P4-P3) 

164 IF <PL>-P4)I<PL<P3> THEN 166 ELSE 168 
166 D16-D4+ (D3-D4) • <PL-P4> / <P3-P4) 

160 D0-INT<DN*i. ISl^.S) 

170 Dt^INT (DN*. 3) 

172 PRINT " MAXXHUM EXPECTED RANGE!" 

174 PRINT TAB(3)|"—"|DB|TAB<12)|"MILES -"|DN|TAB(24)|"N MI" 

176 PRINT LL* 

17B PRINT " 5-MOD ANT BAIN R-RUN AGAIN" 

100 PRINT " H-MOD ANT HT F-NIW FREQ- 
102 PRINT " X-MOD R/T BEN8/PWR O-QUIT" 

104 INPUT AB 

106 IF A4-* " T>CN 104 

108 PRINT 

190 PRINT 

192 IF A4--R" THEN 72 ELBE 194 
194 IF A6—"Q" THEN 196 ELBE 19S 
196 END 

190 IF A6-"G" THEN 200 ELBE 204 
200 OG0UB 400 
202 GOTO 90 

204 IF AB--H" THEN 206 ELK 210 
206 BOSUB 330 
200 GOTO 90 

210 IF A6-"X" THEN 212 ELBE 216 

212 BOSUB 266 

214 GOTO 90 

216 IF AB-"F" THIN 210 

210 BOBUB 230 

220 GOTO 90 

222 CALL CLEAR 

224 DB-"N" 

226 DIM H*(12,12) 

228 DIM H<12> 

230 MCI)“23 
232 H(2)-30 
234 MC3)-100 
236 M<4)-300 
238 M(3)-1000 
240 M(6)-2000 
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242 

H(7)-SOOO 


244 

H<8)-tOOOO 


244 

H<9>-13000 


246 

H (10) “20000 


230 

H<111-30000 


232 

H (12) “40000 


234 

LL*-“-- 


234 

RETURN 


238 

PRINT * FREQUENCY IN HHZ <100-173)' 


240 

INPUT - *|F 


242 

IF <F<FL)♦<F>FU)THEN 238 


244 

RETURN 


244 

IF D4-'Y- TFCN 248 ELSE 272 


248 

INPUT ' I»#»UT XNTR PWR (IN WATTfi) 

“iPW 

270 

BOTO 292 


272 

II*UT “It*VT XHTR POWER (IN DBM) i 

* t PD 

274 

PRINT 


274 

PW— (PD-30) /10 


278 

P9H10 ~PW 


280 

IF PW>-1 T«N 262 ELBE 284 


282 

PW-INT(PMt10+.5)/10 


284 

SOTO 298 


284 

IF PtKl THEN 206 


286 

PW-INT <P*M 100-». 3) /1O0 


290 

SOTO 298 


292 

PD-104L06(PW)/LOG<10>*30 


294 

PD—INT(PDt10+.3)/10 


294 

PRINT 


298 

IF D9--Y" THEN 300 ELBE 304 


300 

INPUT " RCVR BENS (IN MICROVOLTS) 

"iRN 

302 

BOTO 322 


304 

INPUT 'RCVR SENSITIVITY <IN DBM) 

"IRD 

304 

RH— <RI>*107> /20 


306 

RM-IO'-RN 


310 

IF RH>-1 TKN 312 ELBE 314 


312 

R»W- INT <RH* 10+. 3 > / 10 


314 

SOTO 324 


314 

IF RfKl SOTO 318 


316 

RM-INT (RM« lOO*. 3) / 1O0 


320 

SOTO 324 


322 

RD-20*LOG<RH)/LOG<lO)-107 


324 

RD—INT <RD|10+.3)/10 


324 

RETURN 


328 

REM ANTD#4A HEIGHTS 


330 

CALL CLEAR 


332 

PRINT -CHOO0E ANTE*#* HEIGHTS BY* 


334 

PRINT -BCLECTIN6 NUMBER FROM TFC" 


334 

PRINT 'FOLLOWIMS MENU" 


338 

PRINT 


340 

PRINT 


342 

PRINT '1- 23' 3— lOOO* 9- 13000" 


344 

PRINT H 2- 30’ 4- 2000 '10- 20000" 


344 

PRINT -3- 100’ 7- 3000’ 11- 30000" 


348 

PRINT “4- 300’ 8- lOOOO’ 12- 40000" 


3SO 

PRINT 


382 

PRINT 


334 

INPUT ‘SELECT HEI5HT OF LWR ANTENNAi 

" I HI 

334 

PRINT 


3 m 

INPUT "BELECT HEIGHT OF UPR ANTE)#* 

-|H2 

340 

PRINT 


342 

IF <H1<1)♦(FO<1>♦(HI>12)♦<H2>!2)THEN 

344 ELBE 34B 

344 

PRINT “NOT IN MENU" 


344 

BOTO 334 


348 

IF HI>M2 THEN 370 ELBE 374 


370 

PRINT - LOWER AND UPPPER REVERSED" 


372 

SOTO 334 


374 

HC«-H8(H1,H2> 


374 

HI—H<H1) 


378 

K2—H(H2) 


380 

PI—VAL <SC6* <HC*,1,3)> 


382 

Dl—VAL(BE89(HC*,4,3>) 


384 

P2—VAL(SEB9(HC4,7,3)) 


384 

D2-VAL<KMOCt, 10,3) > 


388 

P3-VAL(BCG*(HCB,13,3)) 


390 

D3—VAL<8*89(HC9,14,3)) 


392 

P4-VAL (8ES9 <HC4, 19, 3) ) 


394 

D4—VAL <8864 <HC4,22,3)) 


394 

PS—VAL(8CG4<MC4,23,3)) 


398 

DO—VAL <8899(HC4,28,3)) 


400 

81-INT(D1*1.1914.3) 


402 

83-INT(D3»l.131+.3) 


404 

CALL CLEAR 


404 

RETURN 


408 

PRINT ' SAIN OF LWR ANT (IN DBI)|- 


410 

INPUT - “iGL 


412 

PRINT 


414 

PRINT ‘ SAIN OF UPR ANT (IN D8I>|- 


414 

IIFUT ' -»SU 


418 

PRINT 


420 

INPUT 'COAXIAL LINE L088E8 (IN DB> 

-ILL 

422 

RETURN 


424 

F1 -123 


424 

FL-100 


428 

FU-173 


430 

REM VHF DATA 



all the altitudes used in the Commodore program will 
fit. 

To devise a VHF program for your TI-99/4A, enter 
the program listed in fig. 2. At the end of program, 
type the VHF data statements (lines 2005-2610) listed 
in the Commodore version (fig. 1). Since the data 
statements are the same for all versions, they are not 
listed again in fig. 2. However, because the Tl memory 
is too small for the complete program, only altitudes 
to 40,000 feet should be included. Do not enter data 


lines with H$(x, y) subscripts of 13, 14, or 15. For ex¬ 
ample, do not enter lines 2065-2075, 2135-2145, etc. 
Refer to the previous section if you want only a short 
ground-to-ground version. 

For a UHF program for your Tl, use the program 
listed in fig. 2, making the following changes: 

• In lines 14, 34, and 430, change "VHF" to "UHF." 

• In lines 38 and 426, change "100" to "200." 

• In lines 40 and 428, change "175" to "500." 

• In line 70, change "GOSUB 2005" to "GOSUB 
3005." 

• In line 258, change "100-175" to "200-500." 

• In line 424, change "125" to "300." 

Now add the UHF data statements (lines 3005-3610) 
listed in the Commodore version (fig. 1), again 
deleting the data above 40,000 feet. Again for this pro¬ 
gram, only those data statements with H$(X,Y) sub¬ 
scripts of 1, 2, 3, and 4 need to be entered if you are 
interested in ground-to-ground calculations only. 

• If you don't want to type the Tl programs yourself, 
send a blank tape — no disks — with stamped, self- 
addressed tape mailer, and a check or money order 
for $5.00 to Joe Hennel, 4316 Winston Drive, Ft. 
Wayne, Indiana 4t&(Jb. 

using the programs 

The program must be used with caution. Each pro¬ 
vides ranges over average terrain for which com¬ 
munications can be expected 50 percent of the time. 
Obviously you won't be able to communicate as far 
through dense jungle or through mountainous areas, 
so some common sense must be used. However, the 
programs are very useful for determining relative 
changes in anticipated range due to modifications to 
receivers, transmitters, and antennas. 

When entering receiver and transmitter parameters, 
use power output (not input) at the transmitting end, 
and sensitivity at the receiving end. For example, if 
you are running a full kW, and your friend is running 
only 10 watts, he may be able to hear you without your 
being able to hear him. 

Feel free to contact either of the authors — at their 
addresses given at the opening of this article — with 
questions or comments about the programs; only let¬ 
ters with an SASE enclosed will be answered. 

references 

1. Propagation Curves , Report 9666C, National Defense Research Commit¬ 
tee 15, Bell Telephone Laboratories, Inc., Issue3, October, 1944 (declassified 
to OPEN status March 8, 1946). 

2. ESS A Technical Report ERL 111-/TS 79, Transmission Loss Atlas for Select 
Service Bands from 0.125 to 15.5 GHz, Institute for Telecommunication 
Sciences, Boulder Colorado, May, 1969. (Available for $1.25 from Superinten¬ 
dent of Documents, United States Government Printing Office, Washington, 
D. C. 20402.) 
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ANTENNA SALE 

HYGAIN TOWERS 

HG37SS . 

745 00 

HG52SS. . 

1095 00 

HG54HD. 

. 1675 00 

HG70HD 

. .. 2675 00 

CUSHCRAFT 

A3. 

205 00 

A4. 

... 275 00 

40-CD2 

275 00 

AV5 . 

... 96 00 

32-19 

89 00 

215WB. 

... 75 00 

ARX2B :. 

35 00 

A144 11. 

. . 46 00 

A144-20T 

69 00 

424 B 

75 00 

AOP. 

... 137 00 

KLM 

KT34A. 

329 00 

KT34XA . 

... 475 00 

432-20LBX 

64 00 

432-30LBX 

90 00 

435-18C. 

109 00 

435-40C. 

. . 149 00 

2M 13LBA 

... 77 00 

2M-14C. 

. 85 00 

2M-16LBX . 

89 00 

2M-22C. 

... 115 00 

HYGAIN 

TH3JR . 

... 185 00 

TH5. .. 

385 00 

TH7. 

... 439 00 

EX 14. 

289 00 

14AVQ. 

69 00 

18AVQ. 

99 00 

V2. 

... 42 00 

V 3. 

40 00 

V4. 

49.00 

BN86. 

... 19 95 

HUSTLER 

25% OFF ALL MOBILE 
6BTV. 

... 125 00 

AEA 

144SR. 

. 42 00 

BUTTERNUT 

HF6V. 

... 110 00 

HF2V. 

110 00 

LARSEN 

LM 5/8 MAG 

.. 36 95 

ROTATORS 

CD45. 

... 139 00 

HAM IV. 

. 228 00 

T2X . 

... 275 00 

AVANTI 2M 

29 95 

Hl-Q BAL 

... 9 95 

KENPRO 

KR400 . 

... 11900 

KR500 . . 

149 00 

KB600 . 

... 199 00 


117 J 


2900 N.W. VIVION ROAD 
KANSAS CITY. MISSOURI 64150 
816-741-8118 

CALL TOLL FREE 
1-800-821-7323 


MASTERCARD VISA tCOOl WELCOME 


At high power a hot an¬ 
tenna rod is a sure sign that 
power is going to waste. At 
lower power you’re losing 
the same percentage of en¬ 
ergy. but the dissipation is 
so rapid you can’t feel the 
heat. That's w'hy it’s impor¬ 
tant to know the cold facts 
about Larsen antennas. 

Our exclusive Kulrod 1 * 
w'hip minimizes RF loss 
regardless of the watts 
applied, so you can talk 
farther. It stays cool to the 
touch even at high power. 

The stainless steel rod 
is first plated with nickel, 
then with copper for high 


conductivity. Thin layers 
of nickel and chrome pro¬ 
tect the copper from cor- 
I rosion and provide a sleek 
finish, without hindering 
performance. 

So whether you’re calling 
for fun. or calling for help. 

' you can depend on Larsen 
i antennas and our no- 
nonsense warranty to de¬ 
liver a strong, clear signal... 
instead of a lot of hot air. 

Shown in cutaway: Top 
plating of chrome. Inner 
platings of nickel, copper 
and nickel over stainless 
steel rod. tLayers not 
drawn to scale.) 


K Lor sen Antennas 

The Amateurs Professional 

See your favorite amateur dealer or write for a free amateur catalog. 

IN USA Ld'sen Elwclionics lro IN CANADA Canadian Latsen Electronics Ltd 

116J1 N E SOth Ave PO Bui t 799 149 VUest 6th Avenue 

Va-w ouvef WA 98668 Vancouver BC Vf»Y 1K3 

206 573 2722 604 872 8517 

LARSEN* KUl ROD* AND KULDUCKIE* ARE REGISTERED TRADEMARKS Of LARSEN ELECTRONICS INC 
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a 432-MHz, 1500-watt 

amplifier 


An 8938 triode 
in a coaxial cavity 
provides maximum 
output power 

This article describes an amplifier that uses an 8938 
coaxial triode in a commercially available cavity 
assembly, and is conservatively rated for CW and SSB 
operation at 1500 watts output on 432 MHz. A driver 
capable of 100 watts output is required. With proper 
cavity adjustment, efficiency of over 50 percent and 
power gain of 12 dB are readily obtainable at high out¬ 
put levels. Construction is straight-forward. 

The complete amplifier assembly (fig. 1) consists 
of three units: the RF section, the metering and con¬ 
trol unit and the power supply. These units are inter 
connected by cables, using MHV type connectors and 
RG 59 cable for the high voltage and C-J (Cinch 
Jones) connectors with appropriate low voltage 
cables. The heater wires in the low voltage cables must 
use a conductor large enough to provide at least 4.55 
volts at the cavity terminals. 

This type of construction provides maximum flex¬ 
ibility. Each unit can be located in the most favorable 
position for its particular function, thereby simplify¬ 
ing maintenance. 

RF section 

The cavity assembly (fig. 2) is mounted on a chassis 
measuring 10 inches (25.4 cm) wide, 17 inches (43 cm) 
long and 5 inches (12.7 cm) high, supported by metal 
stand-offs at the four corners of the upper plate of the 
cavity. A square opening to match the size of the EMI 
filter mounted on the bottom of the cathode cavity 
is cut into the chassis. Holes to match the four mount¬ 
ing holes for the EMI filter are drilled through the 



fig. 1. Front view of amplifier assembly. 



fig. Z. Cavity assembly (photo courtesy of EIMAC Variant. 


By F. J. Merry, W2GN, P. 0. Box 546, 35 High¬ 
land Drive, East Greenbush, New York 12061 
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fig. 3. Top view of cavity with tube installed. The screws with 
washers are the support screws for the top cabinet. The 
double line section for measuring forward and reverse RF 
power output is visible on the right. 

chassis (fig. 3). The cavity is thus mounted to the 
chassis by four screws into the standoffs at the four 
corners of the cavity top plate and four screws com¬ 
ing up through the bottom of the chassis and through 
the EMI filter. 

The blower (265 CFM) is attached to a mounting 
plate (figs. 4, 5) fastened to the rear of the chassis. 
A hole to match the blower output size is cut into the 
mounting plate and the chassis. No screen is required 
over the chassis air input since the EMI filter performs 
this function. An air switch is mounted in the output 
air stream of the blower. 

An auxiliary blower (55 CFM), shown in fig. 6, is 
mounted on top of a small cabinet measuring 4x5 
x 6 inches (10.2 x 12.7 x 15.2 cm). The bottom 
plate of this cabinet is not used. The cabinet is 
mounted on top of the insulating ring of the cavity 
using four of the six insulating ring mounting screws. 
These four mounting screws are replaced with slightly 
longer screws to permit a secure mounting while 
avoiding any protrusion into the cavity. A hole is 
punched‘in the top cover of the cabinet to match the 
fan blade diameter. The blower is mounted to the top 
cover by securing it with adhesive to felt strips around 
the periphery of the blower. These felt strips have an 
adhesive backing that provides secure fastening to the 
cabinet top. (Care must be exercised to trim the strips 
so that the fan blade will not catch on the felt.) The 
blower is mounted, of course, so that the air stream 
flows upward. 

The cabinet discussed protects users from the high 
voltage to the anode of the 8938. The MHV type con 
nector is mounted on a small box on the rear of the 
cabinet. The 0.001/4 kV feedthrough capacitor and 
a small screw fasten the small box to the cabinet. The 
feedthrough capacitor is positioned slightly above the 
level of the tube anode. A five-turn, 1/4-inch diameter 
(1 -inch long) RFC is connected between the capacitor 
and the anode connecting clip. 


fig. 4. Rear and left side view. Air switch mounted on blower 
is visible. Also blower connections. The upper control on the 
cavity is the tuning control. Below it is the RF input and load 
control. Next below is the cathode tuning control. 


fig. 5. Rear and right side view. The double line section is 
visible, attached to the cavity RF output connector. Above 
it is the cavity load control. Just in front of the large blower 
are the heater cathode terminals on feedthrough capacitors. 
The high voltage MHV connector mounted on the small box 
on the upper cabinet is also in view. 


fig. 6. The top view with the auxiliary blower removed shows 
the HV connection to the tube through an RF choke. Also 
shown is the method of mounting the small upper chassis 
box to the cavity. (Don't be confused by the wood block used 
to support the cavity for the picture.) 
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fig. 9. Left side of control unit with cover off. 


Three C-J connectors are mounted on the rear of 
the chassis (fig. 4). The cable from the blower is 
shown plugged into a four-conductor C-J connector. 
This cable furnishes 120 VAC to the blower motor and 
provides connection to the air switch. The 120 VAC 
is bridged to a two-conductor C-J connector to fur 
nish power to the auxiliary blower. The other four- 
conductor C-J connector, to the right of the blower 
connector, connects to the RF power output forward 
and reverse RF meter elements of the double line sec¬ 
tion, which is connected to the RF output connector 
on the cavity. The output connector on the cavity is 
of the HN type. A right-angle HN adapter connects 
and supports the double line section, which is equip¬ 
ped with an HN type QC connector. The RF output 
connector on the line section may be either HN or N, 
with HN recommended. The eight-conductor low vol¬ 
tage connector is also visible on the rear of the chassis. 
The interior of the chassis is vacant except for the wir 
ing to the C-J connectors. The small openings in the 
chassis at the corners are sealed with plastic tape to 
prevent air leakage. 

control unit 

The control unit (figs. 7, 8) is assembled in a cabinet 
measuring 7 x 8 x 10 inches (17.8 x 20.3 x 25.4 
cm). The circuitry is divided into sections mounted on 
individual terminal boards as follows: 

• metering and stand-by bias switching control on a 
two-section board; 

• high voltage failure protection on two single section 
boards, one mounted over the other; 


HW Mir 

"nil 

_ o( 
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fig. 8 Rear view of control unit. 


fig 7. Front view of control unit. Note that the amplifier is 
in operation with 1600 watts output at 1 ampere plate current 
and 6 mA grid current. 
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• 12 VDC supply on a single board. 

The two 50-watt zeners are mounted on brackets 
secured to the rear of the cabinet. One of the zeners 
is visible in fig. 9 and 10. The other is obscured behind 


fig. 11. Power supply. The control locations marked BIAS. 
CONT and SCR are not used in this application. The BLOWER 
outlet is also not used since the two blowers on the amplifier 
chassis are powered over the cable connector marked LV. 


fig. 10. Left side of control unit view from rear. 


AC PO*CR PLUG 
240 * 


CS0C4SKVI50 


-LIVE SIDE fOR 
120* OPERATION 
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CIRCUIT 

BREAKER 


m C-j‘ 
- 0 ' * 


22S»f. 4SOV 


"c-j‘ •CtNCh-JONES CONNECTOR 


ISAfETr RESISTORI 


fig. 12A. Power supply schematic. 
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the 12 VDC board. Two 13-volt zeners in series pro¬ 
vide the 26-volt cathode bias. 

The mounting of the meters and switches on the 
front panel and the connectors on the back may be 
observed from the photos. Meter scales are as follows: 

• plate current 0-3 amperes 

• grid current 100 milliamperes 

• plate voltage 10 kilovolts (read plate voltage by 
depressing non-locking switch next to the meter) 

• heater voltage 0-10 volts AC 

• RF output 2500 watts forward, 250 watts reverse 
(read reverse by depressing non-locking switch next 
to the meter) 

The small toggle switch on the front panel at the 
lower right (fig. 11) prepares the circuitry for opera¬ 
tion of the power relay in the power supply. When 
depressed, the non-locking push-button switch above 
the power switch causes the power relay to energize 
the power supply. As the blower comes up to speed, 
the air switch engages and locks the power relay up 


after the release of the push-button switch. The 
amplifier is thus protected from air supply failure. 

Note: the schematic (fig. 12B) shows the transistor 
connected through a 15-megohm resistor to the high 
voltage line. When high voltage is present, this tran¬ 
sistor conducts, activating its associated relay. When 
this relay is energized, operating bias is applied to the 
amplifier through another relay which is powered on 
by a closure to ground of the control jack during 
transmit. The high voltage portion of this circuitry pro¬ 
tects the 8938 tube in case excitation is applied and 
high voltage is not on. 

The metering and other protective features are stan¬ 
dard for a grounded grid triode amplifier and may be 
observed by analyzing the schematic. 

power supply 

The power supply (figs. 11 and 12A) is capable of 
providing 1 ampere at about 3000 volts CCS (continu¬ 
ous commercial service). The voltage doubling circuit, 
with a net of about 25 F of filter capacity, has three 
protective resistors: 10-ohm 50-watt diode protection, 
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25-ohm 50-watt output short circuit protection, and 
a 500-ohm 25-watt from negative to chassis for safe¬ 
ty. The rest of the circuitry can be easily determined 
from a review of the schematic. 

Power supply parts are mounted in a 17 x 10 x 
3 inch (approximately 43 x 25 x 7 cm) steel chassis 
with a ventilated cover. The transformer should have 
a 3 kVA rating ICAS (intermittent continuous Amateur 
service). The unit shown in fig. 11 weighs a bit over 
50 pounds, or 22.68 kilograms. 

operation 

To power up the amplifier, place the two power 
supply circuit breakers in the on position. Place the 
power switch on the control unit in the on position. 
Push the non-locking push-button switch on the con¬ 
trol unit in and hold until the blower comes up to 
speed. Release the push-button switch and allow a 
minimum of three minutes warm-up time. Check plate 
voltage by placing the switch near the grid current 


meter in its non-locking position. Observe the heater 
voltage. Because of voltage drop between the con¬ 
trol unit and the cavity, it will read (typically), 6.5 VAC 
when the voltage at the cavity terminals is 4.6 The 
reading of the heater voltage at the control unit will, 
obviously, vary with the length of cable between the 
two units. This irregularity can be avoided by providing 
a pair of wires in the cable to connect the cavity ter¬ 
minals directly to the voltmeter (see fig. 120. 

The amplifier requires a driver capable of providing 
100 watts, a control cable, and a dummy load that can 
handle 1500 watts at this frequency. The amplifier is 
now ready to be tested. 

After warm-up, apply the control signal (ground) but 
do not apply drive to the amplifier. Observe an idling 
current of about 0.125 ampere. With a drive power 
of 10 to 15 watts, adjust the cathode tune and load 
controls for a rise in plate current. Do not exceed 0.5 
to 0.75 ampere of plate current during preliminary 
tests. Next, adjust the plate cavity tune and load con- 
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trols for an indication of output power. From this point 
on, the usual format of amplifier adjustment is fol¬ 
lowed. Optimize the load and tune controls as the drive 
power is increased until 1500 watts of output is ob¬ 
tained at nominal plate current. The reverse RF power 
on the drive side of the amplifier will be close to zero. 
Typical readings at 1500 watts output are as follows: 

• drive power, 100 watts 

• plate voltage, 2800 

• plate current, 1.00 ampere 

• grid current, 6 milliamperes 

With these readings, the efficiency is 54 percent and 
the power gain is about 12 dB. 

It is suggested that adjustments to the plate cavity 
be made in steps with the drive power off. The mount¬ 
ing of the RF unit should be done in such a manner 
that the plate cavity cannot be inadvertently contacted 
by the body during operation 

The tests on this amplifier had to be limited to a 
maximum of 2 minutes (key down) because my 
dummy load was rated at one kW dissipation. How¬ 
ever, a few very short "shots" of higher drive power 
showed outputs of up to 2500 watts. Dick Frey, 
W2SZ/1, super-VHF/UHF contester of Mount Grey- 
lock, Massachusetts, said, during one of the tests, 
"Man, there's an amplifier that sez 'gimme more!"' 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in AMATEUR and COMMERCIAL systems. 

^• • 40 to 1000 Mhz tuned to your frequency 

— • ■ yB • 5 large helical resonators 

• Low noise - High overload resistance 

• 8 dB gain • ultimate re|ection> 80 dB 
I • 10 to IS volts DC operation 

■NJ U • Size - 1 6 x 2 6 x 4 75" exc connectors 

• FANTASTIC REJECTION! 

Typical re/ection: Price $89.95 Dipolar w/RCA pcks 

±600 Khz@144 Mhz -28dB Connector options BNC S5. UHF $6, 
±1 6Mhz@220 Mhz -40dB N $10 
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AUTOMATIC IDENTIFIERS 
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• Automatic operation adjustable speed and amplitude 

• Small size easy installation 7 to 1b volts DC 

• 8 selectable reprogrammable messages each up to ? mm long 

• Wired tested and programmed with your messaged) 

Model ID 1 $49 95 Model ID 2 w/2 to 10 minute timer $69 95 

We otter a complete line ol transmitter and receiver snips 
and synthesizers lor amateur and commercial use 
Request our tree catalog Allow t? tor UPS shipping Mastercard and VISA welcome 
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in audio, video, computer and home electronics, 
for the professional retailer or home specialist. 
To obtain a copy of our 88 page 
full-line 1985 catalog please call: 

1 -800-DALBANI 


DALBANI CORPORATION 

785 E. 14th Street 
Los Angeles. CA 90021 

' Alaafca. Hawaii and International plaaaa call 

























PACKET RADIO COMES OF AGE 

ANNOUNCING THE FIRST FULLY INTEGRATED 
PACKET RADIO TERMINAL 

THE PACKETERM® IPT 


Packet radio is a new mode of Amateur communication which is growing more 
popular every day. It provides armchair, error-free copy for local, national, and 
world-wide communication. It is also useable with the new generation of 
amateur satellites. 

Networks are growing across the country and in the DX regions through the use 
of store-and-forward "digipeater" capability built into packet controllers. Enjoy 
QSOs, called "connects", with other Amateurs across the street or across the 
country; send messages; swap computer files; access information of general 
interest; and much more.... 


WHY PACKET?? 


simultaneous use of a single frequency 
by multiple stations...without interference. 
Enjoy rag chewing or round-tables, 
access to computer bulletin boards to 
read messages, and leave them ! 
high speed operation... 1200 baud 
error free transmission of long messages 
or computer files. 

experiment with the newest and fastest 
growing mode in Amateur Radio, 
send messages through SATELLITE to 
virtually anywhere in the world, 
enjoy a whole new world of contest 
operation, or ... 


Packeterm IPT with optional printer 
(sorry, radio not included) 


breath new life into that dusty old 2 meter rig ! 


ALL YOU NEED FOR PACKET OPERATION IS... 

A PACKETERM IPT AND YOUR RIG ! 


The Packeterm IPT is both a terminal and a full function packet node controller 


* free your computer from packet duty, or get in on the fun without one. 

* try portable operation with optional 13.8 volt adaptor and battery operated printer. 

For more information about packet radio and the new PACKETERM IPT, 
or to place your order, contact us at: 


PACKETERM ® 

PO BOX 835 
AMHERST, NH 03031 
(603)673-6630 

monday friday. 9 am -5 pm EOST 


introductory prices: 
PACKETERM IPT $995 

printer $349 

dc adapter $125 
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micros and VHF beacons 

transmit messages automatically 


Tied to beacons, 
micros find best times 
to dump data and 
predict best times 
for data transmission 


Like many other Amateurs, I purchased a home 
computer several years ago. I started with a VIC-20 
and now have several VIC-20 and Commodore 64 
computers. My machines have been used for many 
applications, including several in the hamshack. 

For high-frequency work, the availability of Bob 
Rose and Associates' "MINIMUF" program has been 
a blessing. 1 Many others have written improvements 
to the basic algorithm that make it even more versatile. 
But except for some simple programs for calculating 
repeater coverage and such, the use of computers in 
VHF propagation studies has been largely ignored. 

radio link for program exchange 

My brother Jon, WB9YJC, an electrical engineer¬ 
ing student, has been bitten by the computer bug too, 
and uses both a VIC-20 and Atari 400 in his Amateur 
activities. Because we often work on developing pro¬ 
grams together, but live 70 miles {112 km) apart, we 
found program exchange by mail much too slow, and 
telephone communication too expensive. A 2-meter 
data link seemed a likely way to solve the problem of 
keeping in touch. 

Here in the Midwest, this would seem to be a 
reasonable solution. But other considerations — parti¬ 
cularly antenna height limitations — can make the 
2-meter data link more difficult than it might initially 
appear to be. 


J.00 

OPEN 2,2,3,CHRf::i; 

28+35>:T7*37136 : T9=37138•F 

i jo 

PRINT"ENTER TIME" 

INPUT Tit PRINT \T 


R*=""G0TQ 200 


130 

POKE T9,PEEK<T9>0' 

R32 • POKE T7, PEEK < T7 ANB32 

140 

FUR X* 1 Til 1000: MEtf 

T 

1 “SEi 

PRINT#2," BE K79X' 

YZ BEACON SPRINGFIELD, 11 ; 

155 

PRIHT*?." ILL TRANSMITTING FOP PROPAGATION 

160 

pp I NT*?, * I i#l.l#iJ*U*U»U*U*UiWJ#U*U*U#U*( WU*IJ* 

1.65 

PRINT*2." 1 l#U*U*U#U*U*U*U*U*U*U*U*U*U*U*U*' 

170 

PRINTS," HE KZ9X' 

YZ BEACON SPRINGFIELD ILL 

IftPt 

FOR Z=1 TO 12000 he: 

XT 7. 

190 

POKE T9 , fy- GOTO 120 


20n 

GET#2.R$:IF A**"" 

THEN 200 

210 

PRINT Til, 


220 

GET#2, ft! : IF fl*0 M 

"THEN 220 

220 

GOTO 130 


240 

REM ************* 

*# 

250 

PEM # 

* 

2S0 

REM * "KERCHUNK" 

* 

270 

REM * <C> 1935 

* 

280 

REM * JIM GRUBBS 

* 

?90 

PEM * PO BOX 3042 

* 

300 

REM * SPRINGFIELD 

* 

310 

PEM * IL 62708 

* 

320 

PEM * 

* 

330 

REM *************** 

READY. 



fig. 1. This program listing for either the VIC-20 or the 
C-64 implements the Kerchunk program explained in the 
text. It is designed to be used with a Kantronics inter¬ 
face. You can substitute your own message in lines 150, 
160, and 170. 


Both of us have busy schedules, and our free times 
seldom coincide. Before we could use a radio link for 
program exchange, we would first need to establish 
that a predictable, everyday path would be possible, 
and then determine the best times and conditions for 
transmission. 

The first breakthrough came when Jon suggested 
installing a computer-controlled beacon at his QTH. 
A simple CW program with some timing subroutines 
for his VIC-20 soon placed WB9YJC/Beacon on the 
air. A rpodification of one of my own programs soon 
put my signal on the air as well, and although the 
preliminary results were not very good, we at least had 
a "semi-reliable" signal for which we could listen. 

I say "semi-reliable" because with Jon's VIC-20 tied 
up as a beacon controller, he was unable to use it for 
any other purpose. His Atari 400, on the other hand, 
was seldom used. To take advantage of its availability, 

By Jim Grubbs, K9EI, P.O. Box 3042, 
Springfield, Illinois 62708 
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John J. Meshna Jr, Inc. 


P. O. Box 62 19AllertonSt. E. Lynn. Ma. 01904 Tel: (617) 595-2275 


Dual 8" F. D. D. Case by SMS w/ POWER ONE Power Supply & Cooling Fans 

We were very fortunate to find these beautifully designed & constructed rack 
mount disc drive cases in the surplus field. These cases were made for Scienti¬ 
fic Micro Systems for their FT Series of equipment. They are manufactured 
from heavy guage steel w/ a cast metal designer bezel. They were designed to 
house 2 8" floppy or hard drives. We offer you the case with the following 
components & features: hinged cover with restraining cable for simplified ser¬ 
vicing of the interior components, 2 muffin fans for assured cool operation, 
studs for mounting the controller card listed below, and a heavy duty Power 
One power supply (their model no. CP 281 A). The outputs of the power sup¬ 
ply are as follows: +5 vdc 11 amps, +24 vdc 3.5 amps, +12 vdc .25 amps, -12 
vdc .25 amps, & -5 vdc .25 amps. The input to the power supply is 1 15/230 
vac 50/60 Hz. and is both filtered and fused. This assembly must have origin¬ 
ally sold for well over $300.00 each ! Only 25 on hand, so order early or be 
left out on this super bargain ! Shpg. wt. 38 lb. SPL-479-35 $135.00 each 


Scientific Micro Systems IBM 3740 Compatible 8" FDD Controller Card 

The SMS FD 0502 8" floppy disc drive controller is a complete preprogram¬ 
med controller for single or double density recording on either single or dual 
headed disc drives. It performs control functions required to transfer data be- i« 
tween 1 to 4 drives and a host system, performs all formatting functions re- a Le 

quired to read and write data and utilizes both IBM single and double density . 

standards to achieve up to 630 Kilobytes of storage per disc surface. Some Iflll 

features are: programmable sector size, 128, 256, 512, or 1024 bytes, jumper | |*_.i 
selectable drive type, block transfer mode, sector buffer, overlapped head seek, , |-H| 
on board General Purpose Host Interface with asynchronous 19 TTL signal 
lines for eight bit host system and input of only 5 vdc 6 amps This board pro- 
vides a direct interface to the following drives: Shugart 800 -2/850, Per tec E 
511, Memorex 550/552, MFE 75 IB, Qume Data Trak and similiar drives. These ■ 
boards were removed from the above cabinets which were in service prior to our B 
reception of them. The manufacturers price on these IBM compatible boards is I 
currently $900.00 each. These boards all appear to be in excellent condition. If I 
more information is needed, please call us. Shpg. wt. 3 lb. SPL 480 $150.00 fc* 



Logic bd. not included in 
price of the case. 





SEAGATE TECHNOLOGY ST 506 S‘A ’ HARD DRIVES 
i The Seagate Technology ST 506 hard disc drive utilizes proven Winchester technol¬ 
ogy lor reliable storage of up to 5 megabytes of formatted data. Some features of this 
very popular drive are: 5 megabit/second data transfer rate, simple floppy like inter 
lace, high speed band actuator <5 stepper head positioning, requires only +5 & +12 
vdc, and same physical size and mounting parameters as a mini floppy drive. This 
Shugart compatible drive is the same as used on many home personal computers. 

Each drive is checked out prior to shipment. Comes with data. Only a lew on hand, 

' so order early Will run with OMT1 controller card listed below 

Shpg wt. 8 lb ST 506 ~$226rOQ~ $175.00 _ 


5 %" HARD DRIVE CONTROLLER CARD 

Finally, affordable, intelligent disc drive controllers are available at low, low surplus prices. The 
OMTI 20C controller boards we offer are unused, late style, surplus from a now defunct system 
house. OMTI is a division of Scientific Micro Systems. These boards will handle up to (2) 5% 
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using 
with the above Seagate ST 506 drive, or other hard drives from 5 megabytes of storage on up. 
The controllers have buffered slew/seek modes, overlapped seeks, auto seek & verify, extensive 
fault detection, auto head & cylinder switching, full sector buffering, 256/512 bytes/sector, 33 
or 18 sectors/track (jumper selectable), programmable disc parameters and much more. The 
board runs on +5 vdc & +12 vdc.. We supply users manual & pinout data. Guaranteed 0. K.. 
Shpg. wt. 31b. OMTI 20 C $150.00 each 2/$275.00 Qty. pricing available. 


-V|j 

# 

*v 

i 



5 VDC 25 AMP SWITCHING POWER SUPPLY 

We just got in a small lot of ruggedly built, lightweight (4 lb.), compact 
(11" x 5” x 1W), fully enclosed (cover removed for pic.), regulated, 
switching, power supplies made by RO Industries. Input of 115/230 vac 
is attached thru convenient, clearly marked screw terminals. The hefty 
5 vdc 25 amp output is via heavy duty, brass lugs with a Red LED sta 
tus indicator. All appear to be unused and in excellent condition. 

Shpg. wt. 61b. PS-8 $50.00 


MattoCard 


vtSA 























an Atari version of the Morse-code beacon was 
developed and the VIC-20 was freed for other uses. 

As time permitted, we were then able to observe 
the path between us anytime, day or night. With only 
10 watts on each end and a directional antenna on only 
one end of the path (his end), we were not very suc¬ 
cessful. It was obvious that improvements would be 
necessary. 

While I contemplated additional power and an im¬ 
proved antenna system, Jon raised his antenna by 10 
feet (3.05 meters). His signal was now up noticeably. 

automatic signal logging 

In the absence of an operator on either end to con¬ 
firm reception, the effectiveness of our beacons was 
still limited. Some sort of logging system needed to 
be devised, at least on one end, to record times of 
reception when on operator was present. 

My station consists of a VIC-20, a Kantronics inter¬ 
face, and a 10-watt transceiver. By having the VIC-20 
constantly searching out input from the Kantronics in¬ 
terface — i.e., an incoming signal — a crude form of 
carrier operated (actually a voice or noise operated) 
relay could be built, using software. 

When the squelch opened on an incoming signal, 
audio was fed to the interface. White noise coming 
through a terminal unit fortunately appears to the com¬ 
puter as random ASCII characters. By using a simple 
GET loop from the RS-232 port, the presence of an 
incoming signal could be noted. Using the Tl clock 
in the VIC-20, the time of reception could then be 
logged directly on the screen or sent to a printer. 

With my station operating in the “kerchunk" mode, 
it was now possible for me to know whenever my sys¬ 
tem "heard” an incoming signal or, at least, noise. 
Each time it heard an incoming signal, it would 
respond with a brief ASCII message; partial automa¬ 
tion, with some unmanned verification of results, had 
been achieved. But just as repeater kerchunking may 
invite abuse, so might this type of operation. A more 
complete solution was obviously required. 

autorespond program 

Jon used his knowledge of assembly language to 
design an ASCII program for the Atari 400. Not having 
an assembler for the Atari, he assembled the program 
on the VIC-20 and then transferred it to the Atari, a 
neat trick possible because both machines are built 
around the 6502 processor. The WB9YJC/Beacon 
was now transmitting in full ASCII, using an AEA CP-1 
interface. 

Meanwhile, I was developing a positive autorespond 
program — in reality, just an improvement on the 
earlier monitoring program. Borrowing from an input 
routine I designed for a landline-based bulletin board 


program, the program now constantly listens for a 
specific sequence of characters; old RTTY operators 
will recognize it as SELCAL. 

In operation, the reception of a carriage return clears 
the memory. The next four characters are then re- 


100 OPEN 2,2,3-CHRSC128+35) : T7=37136 T9=3?13S PRINT"3" 

110 PRINT“ENTER TIME"■INPUT Tl* PRINT "T 
120 " : GOTO 200 

130 POKE T9■PEEK<T9>0P32•POKE T7.PEEK<T7 >AND32 
140 FOR X*1TO1000 NEXT 

1S0 PRINT#2,." DE KZ9XVZ BEACON SPRINGFIELD, ILL". 

105 PRINT#*," TRANSMITTING FOR PROPAGATION STUDY"■ 
t€Q PR I NT*2, ’• i , 

1 €5 PR I NT #21 " U*U*U*IJ*U#U*U*U#U*U*U*U*U*U*U*U*", 

170 PRINT#?." HE KZ9XVZ BEACON SPRINGFIELD ILL AR" 

180 FOR TO1200© NEI'T Z 
196 POKE T9, 6■ GOTO120 
;:00 LN-4: GQSUB 230 

210 IF AS* ,, NHNN" THFNPPJNT Tl* . FOPO=1TO30A0: NEXT ■ GOTO 130 
2?0 GOTO 20O 

:?30 Rf=. t’$="" 

240 GET#2,Y$ 

250 IF VS*"" THEN GOTO 240 

260 IF VSaCHRSf13> THEN RETURN 

~‘?F> IF V* '" " OR P*> H Z" THEN GOTO240 

PRO R*=A*+V* IF LEN’-Ht )>LN THEN RETURN 

.-•90 GOTO 240 

300 REN *************** 


310 PEN # * 

320 REN * AUTORESPOND * 
390 PEN * «r> 19:35 * 

4fi REN * JIN GRUBBS * 
350 REM * P0 BOX' 3042 ♦ 
360 REM ¥ SPRINGFIELD ♦ 
97ft PEN ¥ Tl. 6270:3 « 

980 RFM * * 


390 PEN *************** 

EFHflV. 

VIC-20 or Commodore-64 computer and Kantronics inter¬ 
face will respond to a preset turn-on code. The code is 
located in line 210 (NNNN in the example). It can be any 
four letter code of your choosing. It must begin and end 
with a carriage return when sent by the distant station. 
The response message in lines 150,160. and 170 can be 
changed to suit your needs. 


5 PIN MOLEX CONNECTOR 



COMPUTER USER PORT 
24 PIN EDGE CONNECTOR 


fig. 3. Interface circuit to connect your Commodore com¬ 
puter to the Kantronics interface. It requires a single 4077 
integrated circuit and connects to the 24-pin user port 
located on the rear of your computer. Power for the 1C 
is supplied from this connector also. 
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ceived and matched to the SELCAL being used, unless 
another carriage return is received. If another carriage 
return is received, the program simply starts over 
again. The sequence must be terminated by a carriage 
return in order for the match to take place. The addi¬ 
tion of a simple sequence on the end of Jon's beacon 
message causes my station to autorespond. 

Just as in "kerchunk," autorespond logs the activa¬ 
tion time to the screen. Now, of course, there is 
reasonable certainty that the activation is caused by 
the signal at the other end of the path, rather than ran¬ 
dom noise or other signals. 

It is a simple matter to include the time in the 
response message. The station on the other end can 
then check the screen or printer for the presence or 
absence of a response, with the time duly noted. 

The sound of the autorespond program in action 
reminds me of the chirping that takes place with 
AMTOR stations, only much slower. It might be 
described as a "burp" rather than a "chirp!" 


other station is loaded with a message for transmis¬ 
sion. When one or more messages are loaded, the 
originating station will begin sampling conditions by 
transmitting a beacon message every five minutes or 
so. Upon receipt of an acknowledging message from 
the distant end, the traffic will be transmitted with a 
check sum. If successfully received, the check sum 
will be echoed back. The program will allow for several 
attempts to occur before reverting to the beacon 
mode. Once the message or messages have been re¬ 
ceived, both stations will return to monitoring 
condition. 

closing remarks 

Why not put that computer to work doing 
something other than logging contacts? The applica¬ 
tion described here only begins to suggest the possi¬ 
bilities inherent in using low-cost micros for Amateur 
Radio application. Perhaps our experience will en¬ 
courage you to try some of these techniques. 


programs 


reference 


Figures 1 and 2 are sample programs reflecting the 
developments discussed above. Note that these pro¬ 
grams, written for the VIC-20 and Commodore 64 
computers, were specifically designed to work with 
the Kantronics interface. 

For ease of program development it's necessary to 
use the RS-232 user port on the VIC-20 and Com¬ 
modore 64 rather than the joystick port as many com¬ 
mercial software products do. A connection diagram 
for matching the VIC-20 and Commodore 64 to the 
Kantronics interface in this manner is shown in fig. 3. 

Applying these techniques to other computers will 
require the writing of individualized programs. 

plans for future programs 

Our automated propagation study has been 
very helpful in assessing and continuing to assess 
equipment requirements and best times for data 
transmission. 

We have found that AMTOR, although somewhat 
slow, allows us virtually 100 percent accurate trans¬ 
mission as long as we have any signal at all. 
Knowledgeable hams have walked into the room 
during AMTOR reception and sworn that no audible 
tones were present, even as error-free text was being 
displayed on the screen. 

Our experiments have been successful enough that 
I am now able to run an MSO program for Jon to 
access and leave messages. A similar operation is 
planned for his station. 

The next step will be a combination of beacon and 
MSO techniques. We are currently developing soft¬ 
ware that will leave both stations idle until one or the 


1. Robert B. Rose, K6GKU, "MINIMUF: A Simplified MUF-Prediction Pro- 
gram for Microcomputers," QST, December, 1982, page 36. 
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1EAM 

ANTENNA 

HANDBOOK 


BEAM ANTENNA 
HANDBOOK 

by Bill Orr, W6SAI 
and Stu Cowan, W2LX 

Bill Orr and Stu Cowan have 
completely revised and updated 
the Beam Antenna Handbook to 

include the very latest informa¬ 
tion on state-of-the-art antenna 
design. Accurate, computer 
generated beam dimensions for 
the 40, 30, 20, 17, 15, 12, 10 
and 6 meter bands and VHF 
bands are included eliminating 
the need for time consuming 
math calculations. Also covered 
are: Beam height and optimum 
apex of radiation, how element 
types and hardware effect perfor¬ 


mance, effect of nearby objects on radiation patterns, 
feedlines, baluns and matching systems and much more. Ham 
Radio VHF columnist, W1JR, and noted European VHF’er 
DL6W0’s VHF antenna designs are covered extensively as well 
as NBS VHF long Yagis. 268 clearly written pages — 204 
easy-to-understand illustrations make this the book to buy for 
beam construction. ©1985. 1st edition. 

□RP-BA Sottbound $9.95 

Please enclose $3.50 for shipping and handling. 


ham.- 

radio. 

GREENVILLE. NH 03048 
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BOOKSTORE 


(603) 878-1441 
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in stock now 


Luxor 9550 

A high performance 4 GHz, 70 MHz input 
receiver featuring programmable video 
and audio, hand held remote, four dif¬ 
ferent audio systems, switchable audio 
bandwidths, built-in RF modulator, two 
speed scanning modes and built-in stereo 
processor. 








T T__ 




/Hark 2 


Offers independent channel selection for 
multiple TV sets from a single antenna, with a 
selection of up to 24 individual channels from 
a single satellite. The Mark 2 also features 
individually programmed audio, automatic fine 
tuning control, fine tuning storage, special 
function switches and built-in stereo processor. 


Offers versatility and quality performance includ 
mg fine tuning and video, automatic audio and 
video digital memory, automatic polarization and 
four programmable audio modes. 


The Northeast's Leading Distributor 


v Satellite 
\Video 
yVServices 

JL Atm 


Sales and Marketing Assistance 
Factory Authorized Service 
Professional Training Seminars 
Co-op Advertising Support 
Automated UPS Shipping 


Satellite Video 
Services. Inc. 

RR tt 1, Box 85 S 
Catskill, NV 12414 

518 678 9581 

800 528 DISH National 
800 831 DISH NY Only 


Satellite Video 
Services NH. Inc 

RFD #2, Harnman Hill Rd. 
Raymond, NH 0307 7 

603-895 3182 

800 448 0012 National 


Satellite Video 
Services PA. Inc 

31 7 E. Pleasant Valley Blvd. 
Altoona. PA 16602 

814-942-5003 


Satellite Video 
Services WNY, Inc. 

East Avenue Extension 
Hornell NY 1 4843 

607-324-3435 


800 242 3860 PA Only 800 641 0018 NY Only 


Uniden M A Com Intersat Gensat Houston Tracker Winegard Conifer Laux Orbitron Kent Surveyor 

More Details? CHECK-OFF Page 126 ✓ t24 July 1985 Gfl 55 
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the. 

HAM STATION 

220 N FULTON AVENUE 
P.O. BOX 4405 
EVANSVILLE, INDIANA 47710 

LARGE STOCK OF NEW EOUIPMENT 
AT DISCOUNT PRICES 

Orders 1-800-523-7731 
Indiana (812) 422-0231 
Info & Service (812) 422-0252 


AEA 

HEIL 

ARRL 

HUSTLER 

ALLIANCE 

HV GAIN 

AMECO 

ICOM 

AMERITRON 

KLM 

AVANTI 

KANTRONICS 

ASTRON 

KENPRO 

BIW 

LARSEN 

BENCHER 

MFJ 

BUTTERNUT 

MIRAGE 

CALL BOOK 

NVE VIKING 

COILCO 

SHURE 

CONNECT SYSTEM 

TEN-TEC 

CUSHCRAFT 

UNAOILL A 

OAIWA 

VALOR 

ENCOMM 

WELZ 

HAL 

YAESU 


CALL FOR PRICES ON 
EOUIPMENT FOR OSCAR 10 
Seed SASE 'or our now A uMd equipment list 
MON FRI 9AM 4PM • SAT 9AM 3PM 

PRICES ANO AVAILABIITIY SUBJECT TO 
CHANGE FREIGHT FOB EVANSVILLE 



New 561 Corsair List St 354 00 
CsH tor Discount Price 

AEA 

CP 100 S3?* 90 

CP 1 Computer interlace 189 95 

CP 1/C 64 or Vic 20 Software 
Package 229 95 

MP 20 or MP M 149 95 

MAP 64 w/AMTOR 199 95 

MP i Micropatch i?9 95 

DR DX 99 95 



IC3200 

Cm* tor Special Price 


HUSTLER 

G6 I44B 2M 
G6 440 440MMZ 

HF 6 VMF Mobile / 


85 95' 
109 951 


OR OSO 

79 95 

HY GAIN 


PKT-1 Packet Controller 

459 95 

TM7DXS 7£l Tr.bander 

$435 00 

Isopoles Mol Rods Software <n Sloe* 

Eaplcver 14 3EL Tnbandei 

309 00 



V2S Vert 138 174 MM/ 

49 00 

I ASTRON POWER SUPPLIES 


Complete L«ne »n Slock 


RS7A 5 T Amp 

S 49 00 



RS10A 7 5-10 Amp 

59 00 

ICOM 


RS12A 9 12 Amp 

69 00 

751 Top of the L*ne 

$1179 00 

HS20A 16 20 Amp 

89 00 

745 Gen Cov Xcvt 

769 00 

RS20M 16 20 Amp w/Meter 

109 00 

735 NEW H F R»g 

CALL 

RS35A 25 35 Amp 

135 00 

R7iA Gen Cov Rcv» 

call 

RS35M 25 35 Amp w/Meter 

149 00 

?71A 2M An Mode 

call 

RS50A 37 50 Amp 

199 00 

271M /M Ail Mode 100W 

749 95 

RS50M 37-50 Amp w Meter 

225 00 

4 71A 430 450 MH/ 25W 

699 95 



471H 430 450 MH/ 75W 

949 75 

BENCHER 


27A 2M 25W Mob‘ie 

319 95 

Bv i B'ao H> 2 Chrome 

S39/49 

27H/M 45W Mobile 

355 00 

2A 1A Baiun 

1900 

37A 220 MH/ Mobile 

299 95 



4 7A 440 MH/ Mobile 

399 95 

B A W 


2AT ?M H T 

199 95 

AC 3 5 30 itormeriy 370 15) 

$145 00 

3AT/4AT 220/440 H T s 

ea 229 95 

AT 110 5 Band Trap D«po*e 

76 00 

NEW 3200 Dual Bander 

CAU 

AT 55 4 Band Trap D'POie 

58 00 

02AT 2M H T 

289 95 



04AT 440 MH/ H T 

CALL 

OAIWA 


All Accessories m Slock 


CN410M 3 5-150 MH/ 

$ 65 00 



CN 520 1 0 60 MHZ 

63 00 

CUSHCRAFT 


CN620B 1 8 150 MH/ 

nooo 

A3 Tr.bander 

$215 00 

CN 630 140 450 MH/ 

130 00 

44 Tr.bande' 

264 95 

CS 201 2 Pos Sw.tcn 

23 00 

215 WVB 

79 00 

CS 401 4 Pos Sw»lcri 

62 00 

AOP 1 Oscar Pka 

149 00 



Rmgo Rangers 2M 6M 270 450 

39 95 

HAL 


Complete L«ne m Slock 


Can »or Pr*ces 






KANTRONICS 


HUSTLER 


Packet Communicator 

CALL 

G7 144 2M 

$119 95 

U T u Universal Terminal Unit 

$179 95 


KANTRONICS 


Interface II 

229 001 

The Challenger 

09 95 

All HamSoll HarnTe*! AM TOR Programs 1 

•n Stock—Call tor Discount Price 

MFJ 


1229 lnter<ace/Fiee Software 

$159 95 

i??4 interfat e/Free Software 

85 00 

i?28 Inie'tace/Free Software 

59 95 1 

989 3KW Roller inductor Tune* 

289 95 

94ID Full Feature Tuner 

89 95 

42? Keye''Bene her Padd>e 

99 95 

MIRAGE 


B3016 30 160W PreAmp 

$199 95 

BI016 10 160W PreAmp 

245 00 

D1010N 10 100W 430 450 MH/ 

279 95 

WELZ 


An New Models *n Stock 


ENCOMM 


NEW KDK FM 240 25 Wall 

CALL 

YAESU 


FT980 Oe'uae Xcvr 

$1425 00 

FT757GX Gen Cov Xcvr 

CALL 

FC757AT Aulo Tuner 

235 00 

FT 757MD P S w/Fan 

175 00 

FT726R Tr. Band Xcvr 

779 00 

430 Module 

249 95 

FT 209RM ?M M T 5W 

299 95 

FT203R7TT 

229 95 

Much Much More in Slock 


ROTORS 


Alliance HD 73 

$ 99 95 

Alliance U 110 

49 95 

Teie* CD 45 II 

139 95 

Tele* HAM 4 

229 95 

Tele* T?X 

269 95 

Ken P»o KRS00 

155 00 

Ken Pro KR5400 

255 00 

Ken Pro KR5600 

31500 

CABLE 


Siandard 8 Cond Rotor 

$ 25/11 

Heavy Out> 8 Cond Rolo* 

36/11 

PG8U 97°« Shield 

35/11 

RG8X 97«* Shield 

2 5/11 

RC. 213 

35/It 

BUTTERNUT 


MF?V 

$11900 

HF6V 

125 00 

NYE 


MB V A 

$499 95 
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Doctor QSO™ 

Is The Code Buster 




Doctor QSO Relieves 
All Symptoms Of 
Morse Code Phobia! 

Doctor QSO™ is a plug-in cartridge for the Commodore 64 computer that provides a very realistic 
simulation of on-the-air two-way Morse Code ragchew contacts (QSOs). AEA, the undisputed leader 
in Morse training, has introduced Doctor QSO to amateur radio for the purpose of making Morse 
skill upgrading FUN and EASY. With Doctor QSO you can look forward to practicing your Morse 
Code skills in a non-confusing manner. Forget about all the drudgery you associated with Morse 
Code in the past; Doctor QSO ushers in a totally new era in Morse Code learning. 

Doctor QSO is based on the same technology that has made the Doctor DX™ contest trainer so fa¬ 
mous. The Doctor QSO simulator is so realistic that most skilled operators find it every bit as re¬ 
warding as the real thing. You can operate anytime you want; the only extra equipment you need is a 
Commodore 64 and a TV set. 

Doctor QSO also removes the mystery of the CODE BEHIND THE CODE. Many people go so far as 
to learn the Morse Code characters, only to be frightened of getting on the air the first time because 
the QSO format is so confusing. With Doctor QSO, you will be a pro before you turn on your first 
transmitter. The Doctor QSO trainer/simulator is ideal for the aspiring Amateur Radio operator with 
little or no contact with helpful hams. 

With Doctor QSO you will become familiar with all the U.S. call areas and associated call letter 
prefixes. The standard international QSO format is observed along with all the common amateur ra¬ 
dio abbreviations which are explained thoroughly in the operator’s manual. All Morse skill levels are 
addressed by Doctor QSO, from the person who has not yet learned the Code, to the person comfort¬ 
able with sending and receiving at 40 + WPM. 

Who says Morse Code can't be fun? You can even have fun with Doctor QSO before you have 
learned the Code. To begin with, the operator can view the messages being sent by the computer 
generated stations in real-time. The operator can also send Morse with the keyboard. In addition, the 
operator can select simulation of static Interference (QRN) and adjacent CW Interference (QRM). 
Normally, the beginner would operate in the novice band where stations will be sending as slow as 3 
WPM. Later as the user becomes more skilled, he can move down the band to faster speeds, and he 
has the choice of using a key or keyer for sending. 

If you have tried every other method known to learn the Morse Code and failed, then Doctor QSO 
has just the prescription for you. Now you can upgrade your Amateur Radio license in record time. 
Doctor QSO is more than the written word can describe. To fully appreciate all the merits of this 
trainer, see your dealer for a demonstration or contact AEA for more information. 


Prices and specltications sub/act to change 
» without notice or obligation. 

kVHF 

COMMUNICATIONS 

915 North Main Street 

Jamestown, New York 14701 (716)664-6345 



Brings you the 
Breakthrough! 
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THE STANDARD OF EXCELLENCE 


The world of CW, RTTY, and new DUAL AMTOR * is as close as 
your fingertips with the new brilliantly innovative state-of-the-art 
microcomputer controlled EXL-5000E. 


Aulomitlc Nender/Recriver: Due (o the most up 10 date computer 
technology, just a console and keyboard can accomplish complete 
automatic send/rcceive of Morse Code (CW), Baudot Code (RTTY). 
ASCII Code (RTTY) and new ARQ/FEC (AMTOR). 

Code: Morse (CW includes Kana). Baudot (RTTY). ASCII (RTTY). 
JIS (RTTY), ARQ/FEC (AMTOR). 

Characters: Alphabet, Figures, Symbols, Special Characters, Kana. 
Huilt-ia-Munltor: S'high resolution, delayed persistence green moni¬ 
tor — provides sharp clear image with no jiggle or jitter even under 
fluorescent lighting. Also has a provision for composite video signal 
output. 

Time Clock: Displays Month. Date. Flour and Minute on the screen. 
Time/Transmission/Receiving Feature: The built-in timer enables 
completely automatic TX/RX without operator’s attendance. 

Sdcal (Selective Calling) System: With this feature, the unit only re¬ 
ceives messages following a preset code. Built-in Demodulator for 
High Performance: Newly designed high speed RTTY demodulator 
has receiving capability of as fast as 300 Baud. Three-step shifts select 
either 170FD, 415Hz or 850Hz shift with manual Tine tunc control of 
space channel for odd shifts. HIGH (Mark Frequency 2l25Hz)/LOW 
(Mark Frequency 1275Hz) tone pair select. Mark only or Space only 
copy capability for selective fading. ARQ/FEC features incorporated. 
Crystal Controlled AFSK Modulator: A transceiver without FSK 
function can transmit in RTTY mode by utilizing the high stability 
crystal-controlled modulator controlled by the computer. 
Photocoupler CW, FSK Keyer built-in: Very high voltage, high cut rent 
photocoupler keyer is provided for CW, FSK keying. 

Convenient ASCII Key Arrangement: The keyboard layout is ASCII 
arrangement with function keys. Automatic insertion of LTR/F1G 
code makes operation a breeze. 

Battery Back-up Memory: Data in the battery back-up memory, 
covering 72 characters x 7 channels and 24 characters x 8 channels, is 
retained even when the external power source is removed. Messages 
can be recalled from a keyboard instruction and some particular 
channels can be read out continuously. You can write messages into 
uny channel while receiving. 

targe Capacity Display Memory: Covers up to 1,280 characters. 

Screen Format contains 40 characters x 16 lines x 2 pages. 

Scree* Display Type-Ahead Buffer 
Memory: A 160-character buffer 
memory is displayed on the lower part of 
the screen. The characters move to the / 

left erasing one by one as soon as they 
arc transmitted. Messages can be written 
during the receiving state for transmis¬ 
sion with battery back-up memory or 
SEND function. 

Function Display System: Each function 
(inode, channel number, speed, etc.) is 
displayed on the screen. 

Printer Interface: Centronics Para Com- 
patiblc interface enables easy conned km 
of a low-cost dot printer for hard copy. 



Wide Range of t ransmitting and Receiving: Morse Code transmitting 
speed can be set from the keyboard at any rate between S-100 WPM 
(every word per minute). AUTOTRACK on receive. For communica¬ 
tion in Baudot and ASCII Codes, rale is variable by a keyboard in¬ 
struction between 12-300 Baud when using RTTY Modem and between 
12-600 Baud when using TTL level. The variable speed feature makes 
the unit ideal for amateur, business and commercial use. 

Pre-load Function: The buffer memory can store the messages written 
from the keyboard instead of sending them immediately. The stored 
messages can be sent with a keyboard command 
“RUB-OUT” Function: You can correct mistakes while writing 
messages in the buffer memory. Misspellings can also be erased while 
the information is still in the buffer memory. 

Automatic CR/l.F: While transmitting. CR/LF automatically sent 
every 64,72 or 80 characters. 

WORD MODE operation: Characters can be transmitted by word 
groupings, not every character, from the buffer memory with 
keyboard instruction. 

CINE MODE operation: Characters can be transmitted by line group¬ 
ings from the buffer memory. 

WORD-WRAP-AROUND operation: In receive mode, WORD- 
WRAP-AROUND prevents the Inst word of (he line from splitting in 
two and makes the screen easily read. 

“FX’HO" Function: With a keyboard instruction, received data can be 
read and sent out at the same time. This function enables a cassette 
tape recorder to be used as a back-up memory, and a system can be 
created just like telex which uses paper tape. 

Cursor Control Function: Full cursor control (up/down, left/right) is 
available from the keyboard. Test Message Function: "RY" and 
"QBF” test messages can be repeated with this function. 
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either mark 
or space tone can be used to copy RTTY. 

Variable CW weights: For CW transmission, weights (ratio of dot to 
dash) can be changed within the limits of l:3-l:6. 

Audio Monitor Circnil: A built-in audio monitor circuit with an auto¬ 
matic iransmit/rcceive switch enables checking of the transmitting and 
receiving state. In receive mode, it if possible to check the output of the 
mark filter, the space filter and AGC amplifier prior to the filters. 

CW Practice Function: The unit reads 

—-, data from the hand key and displays the 

characters on the screen. CW keying out¬ 
put circuit works according to the key 
operation. 

CW Random Generator: Output of CW 
random signal can be used asCW reading 
practice. Bargraph LED Meter fur 
Tuning: Tuning of CW and RTTY is 
very easy with the bargraph I.ED meter. 
In addition, provision has been made for 
attachment of an oscilloscope to aid 
tuning. 

Built-in AC/DC: Power supply is switch- 
able as required; 100-120 VAC; 220-240 
VAC/50/60HZ + I38VDC. 

Color: Light grey with dark grey trim — 
matches most current transceivers. 
Dimensions: 363(W) x 121(H) x 
351(D) mm: Terminal Unit. 

Warranty: One Year Limited 

SfKifkatkm Subject (o (lu|f 


Everything built in — nothing else to buy! 



EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER: 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE .. .800-327-3102 

8817 S W. 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631 Telex; 80-3356 


MANUFACTURER: 

IX1TONO CORPORATION 

90 Motosoja Machi. Maebashi-Shi. 37 1 . Japan 

•Dual Amlor: Commercial quality. the EXL-5000E incorpotaies two completely separate modems to fully support the amateur Armor codes and all o( iheCCIR 
recommendations476-2 for commercial requirements. 
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ham radio 


TECHNIQUES : ' 


a fair shake? 

The January 28, 1985 issue of 
Business Week had an interesting 
article that may be of great import to 
Radio Amateurs. The "Washington 
Outlook" column read in part: 

Federal Communications Chairman 
Mark S. Fowler, concerned about the 
glacial pace of Japanese certification 
for U. S. communications products, is 



considering steps to stiffen existing 
U. S. licensing and regulations require¬ 
ments. If Fowler lives up to his threat, 
the rule changes could slow Japanese 
telecommunications exports to this 
country to a trickle. 

In the same article, Albert Halprin, 
Chief of FCC's Common Carrier 
Bureau said, "There is legitimate con¬ 
cern by U. S. manufacturers about 
whether they are getting a fair shake 
in other markets." 

The article concludes with specula¬ 
tion that Senator John Danforth (R- 
Missouri) the new Chairman of the 
Senate Commerce Committee, may 
reintroduce legislation that would 
direct the Administration to take simi¬ 
lar action against Japanese telecom¬ 
munications products if U. S. manu¬ 
facturers are subject to discrimination 
by Japan. 


160 meters revisited 

The 160-meter band is in the sum 
mer doldrums now, but will spring 
back to life this fall. More Amateurs 
are rediscovering this old but interest¬ 
ing band and are determined to oper¬ 
ate on it during the coming months. 
But what antenna can you use on a 
band whose half-wavelength is about 
246 feet at 1.9 MHz — and you live on 
a small city or suburban lot? Big anten¬ 
nas are great if you live in the country 
on plenty of acreage, but most hams 
aren't so lucky. 

Paul, W6PYK, wrestled with this 
problem. His space was limited, and he 
didn't want to dig up the whole yard 
to bury a mess of radial wires. He 
started experimenting in 1983, when 
he lived in Kentucky, and continued 
his tests when he later moved to 
California. 



50 OHMS TO 
TRANSMITTER 


9 - 




DIMENSIONS 
S • 58.5' (I7.83M) 
D - 29 3' (8.9 M) 


Lf • 8l6pH, 35.7 TURNS, 3"(T8,2mm) DIAMETER, 
NO. 14 ENAMEL, CLOSEWOUND 
L2 1 5pH, 14 TURNS. l"(25.4mm) DIAMETER, 

NO. 18 ENAMEL, SPACEWOUND. 

L3 1 3 5 pH, II TURNS, I" (25.4 mm) DIAMETER, 

NO. 18 ENAMEL, SPACEWOUND. 


fig. 2. A compact Marconi-type antenna for the 160-meter band. Best results will be 
obtained with maximum amount of antenna wire in the vertical plane. Height of hori¬ 
zontal portion should be at least 25 feet (7.6 meters). 
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THE NEW MADISON AD. 


New rigs and old favorites, plus the best essential accessories for the amateur. 


EQUIPMENT 

KENWOOD 


TH21AT, 2 Mtr HT, shirt pocket size.In Stock 

TH41 AT 70 Cm HT, 

Companion to TH21AT.InStock 

Accessories for TH21 & TH41.In Stock 

TS711A, 2m, All Mode 25 Watt..Call 

SM220 Station Monitor.Call 

TR7930, TR7950.Call 

TM211A, TM411A.Call 

R1000, R2000 Gen. Cov. Receivers.Call 

TR2600A, Spare PB26, 

Battery Pack free w/Purchase.Call 

HMC-1 Headset, with TR2600A only.19.95 

OTHER EQUIPMENT 

ICOM R71A. 649.00 

ICOM IC02AT. 299.95 

Tenter: 2591.269.00 

Mirage amps.less 1 2% 

Ameritron RCS-8 remote coax switch.... 119.00 
Dentron GLT1000C Tuner, 1KW, PEP. .. 175.00 
YAESU FT203R. Call 

SERVICES 

Alignment, any late model rig.50.00 

Flat Fee Collins rebuild.Call 

ACCESSORIES 

HEIL HC3/HC4/HC5. Stock 

HEIL SS-2 Powered Spkr.49.50 

HEIL BM 10-Boom Mike/Headset.53.95 

HEIL HCS Control Box/Interface.89.95 

CES 510 Smart Patch. 349.00 

FLUKE 77 

auto-ranging digital multimeter . 115.00 

Alpha Delta MACC-8 Surge Protector.73.00 

Nye 8 wire phone patch. 82.00 

Shure 444D Mic. 49.95 

Bird 43 Wattmeter + accessories.In stock 

Bird 4240-300 Adaptor/Connector Kit.70.00 

Daiwa CN620B, 20-200, 2000W.109.95 

Tripplite PR25 Regulated PS, 

25A/16A Continuous. 99.95 

Tripplite PR40 25A Continuous.. 149.95 

Gordon West Code Tapes.9.95 

Collins 500Hz Filter, F455J05, new.95.00 

Sanyo AA Nicads.2.00 

KEYS 

Bencher & Vibroplex..Less 10% 

AEA 

New Products In Stock 

MP-1 CW-RTTY-AMTOR Interface.134.95 

CP-100 (More features than CP-1).319.95 

ATU-1000 

Military/Commercial Interface.. 1199.95 

Dr. DX.89.95 

Dr. QSO.79.95 


Alpha Delta MACC..73.00 


Master AC Control Console for Control of Entire 
Station or Independent Circuits. Eliminates Wear 
of Equipment Switches. Best circuit protection of 
any industry unit. Surge/Transient Protection 
Built-in. 


OPTIONS 

MBA-TOR (Includes Amtor & features).30.00 

SWL Text (Special SWL Software).30.00 


Tl-I Tuning indicator.84.00 

BOOKS 

Hayden, Computer Programming 

for Amateur Radio.16.95 

TUBES 

GE6146B.11.95 

GE572B.62.00 

I mac 3 500/. 99.95 

GE Industrial Tubes.Call 

GE 12BY7A.6.00 

ANTENNAS 

AR2XB, V2S, 2MCV-5, ISOPOLE.44.95 

A3.219.95 

A4.289.95 

402CD. 279.95 

Omni 2J. 

2M 1/2 Wave Mobile/Portable.39.95 

Omni 400 1/2 Wave Mobile/Portable.39.95 

Hustler 6BTV.129.95 

Q7-144.119,95 

Cushcraft A147-11 . 49.95 

215WB New, 15L, 2MBeam.79.95 

A147-4. 29.95 

AOP-1, Complete Oscar Antenna.149.95 

Butternut HF6V, 80-10 Vertical. 125.00 

HF2V, 80 & 40 Vertical. 125.00 

BARKER & WILLIAMSON 

All Band B & W Dipoles.Less 10% 

HY-GAIN 

HG52SS. 1099.00 

Ham 4 Rotator.219.95 

Ham T2X. 269 95 

HY-Gain accessories shipped prepaid from the 
factory with tower orders 

KLM 

KT34A. 349.95 

JV2X 2 Meter Vertical.32.00 

2M13LBA.79.95 

2M14C.88.00 

2M22C. 119.95 

2M16LBX.99.95 

432-30LBX.96.00 

435-18C..lncl. CS-2. 116 95 

435-40X. 159.95 

432-16LB.68.00 

HF World Class Series Antennas.Call Don 

OTHER ANTENNAS 

Larsen Kulduck 17 00 

Larsen Cellular Antenna .Stock 

Valor 75-10M complete mobil antenna .... 79.95 

Avanti ASP151 3G thru glass 2M.33.00 

Anteco 2M, 5/8, Mag. Mount, Comp.25.00 

Metz SW-1, SWL Ant. 5Hz. - 54Mhz.59.95 

SURPLUS 

CDE 2 Pole DT Relay, 

10 Amp. Enclosed (New).5.00 

2.5A/1000PIV 

Epoxy diode.29c. Each or 19.00/100 

Grainwheat 12V Lamps.$ .50 

.0015/10KV.$1.95 

455 KHZ IF Transformer.49 

3N201.95 

BELDEN 

9528RG8X.19/ft 

9913 low loss, solid center. 

foil/braid shield.50c"t 

8214 RG8 Foam.43c/ft. 



8237 RG8.40c/ft 

8267 RG213.52c/ft. 


8237 RG8.40c/ft 

8267 RG213.52c/ft. 

8000 14Ga stranded copper ant wire.13c/ft. 

8448 8 conductor rotor cable.31 c/ft. 

9405 Heavy duty, 2-16 Ga. 6-18 Ga.52c/ft. 

9258 RG8x.19c/ft. 

8403 Mic Cable, 3 condctr & shield.80c/ft. 

100 Feet 8214 w/ends installed.45.00 

ROHN 

FK2548, 48ft, with guy bracket, rotor shelf, 

eave bracket and M200H mast. 999.00 

1/4" E.H.S. Guy cable, 

Rohn US, 1000 ft. 250.00 

3/16" E.H.S. cable.210.00 

1/4" Guy Cable, 6100# 7x7 strand.15c/ft 

3/16 Guy Cable, 3700# 7x7 strand.12c/ft 

Premax Ground Rods, Heavy Copper Plating, 
3/8, 1/2, 5/8. 3/4 Inches dia. 

4-8 ft. in Length.Stock 

3/8 x 6 E&J Turnbuckle.7 95 

3/16" Wire Rope Clips.40 

1/4" wire clips.50 

Porcelain 500D Guy Insulator (3/16).1.69 

Porcelain 502 Guy Insulators (1/4).2.99 


USED EQUIPMENT 

All equipment, used, clean, with 90 day warranty 
and 30 day trial. Six months full trade against new 
equipment. Sales price refunded if not satisfied. 
Always Excellent Used Collins. 

POLICIES. 

Minimum order $10.00 Mastercharge, VISA, or 
C.O.D. All prices FOB Houston, except as noted. 
Prices subject to change without notice. Items 
subject to prior sale. Call anytime to check the 
status of your order. Texas residents add sales 
tax. D'ats all, folks. 

DON'S CORNER 

This month, Madison moves to newer and more 
luxurious quarters, with our new address at 3621 
Fannin St. in Houston. Those of you who visited 
us at our old location on McKinney will greatly 
appreciate the increased parking, etc. etc. We’ll 
miss our ’’legendary’’ McKinney location, but 
new times demand new store space, and we fully 
-intend to keep up with the times. 

New times also demand new modes of 
communicating to you, our customers, and so we 
continue to work on our MADISON/LINE Bulletin 
board. We’re running a little behind on getting 
phone lines installed, and hardware up-and-run- 
nmg because of the move, but we should have all 
that ironed out shortly. 
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Electronics Supply 


/•!(>;-' I f ANNIN 

Houston i r x a; . /akh 

CAI l I OR Ol Kill •; 1-800-231-3057 

orw IF XAS rjl iMRI ll 1-713-520-7300 
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41.4' 

I/Z.6M1 



fig. 3. Horizontal loop provides all-band 
coverage from 80 through 10 meters, 
including new WARC bands. (Antenna 
tuner is shown in fig. 4.) 


Paul's basic antenna is a 36-foot (11 
meter) high push-up TV mast. The 
theoretical feedpoint resistance of this 
antenna, working against a perfect 
ground is 9 ohms at 160 meters. In 
order to achieve this figure, he used 
top-loading, as shown in fig. 1. The 
four top loading wires served as guys 
for the mast. 

As a starter, he used a single 8-foot 
(2.44-meter) long ground rod at the 
base of the vertical. The feedpoint 
resistance was about 55 ohms, a good 
match for a coax line, but a highly 
inefficient setup, as most of the trans¬ 
mitter power was lost in ground resis¬ 
tance. (The ground resistance is the 
difference between the theoretical 
feedpoint resistance for the given 
height and the observed value.) An¬ 
tenna efficiency, then, is 9/55 = 16 
percent. 

Paul next disconnected his ground 
rods and added four base radial wires, 
close to the ground at the antenna 
base and about 5 feet (1.5 meters) 
above ground at the ends. It was 
necessary to bend the wires into a Z- 
shape to fit them on the property. The 
radials were each a quarter-wave- 
length long. 

The feedpoint resistance was now 
about 13 ohms — a big improvement. 
Efficiency had risen to 69 percent. 


30' 

( 9.2M) 


100 pF 

Kr- 

L I 


COAX TO 
transmitter 

& £Z-ZEI 


fig. 4. Link-coupled matching network. 
LI is a 2-inch diameter coil consisting of 
two windings of 17 turns per inch. Coil 
L2 is 14 turns with same diameter. The 
whole assembly is made from a section 
of B&W 3026 miniductor stock. Coils are 
tapped to achieve resonance. (See The 
ARRL Antenna Book. 14th edition, pages 
4.5-4.6 for construction details.) 


■if 350 pF 




This antenna obviously works. Paul 
has contacted three continents and 
many states running only 100 watts. 
He's now experimenting with a 65-foot 
(19.8 meter) tower in the same 
configuration. 

a compact 160-meter 
Marconi antenna 

When you have no room for a big 
antenna, small is best. You may not be 
Number One on the frequency with a 
small antenna, but you're on the air 
and can have plenty of fun. Here's a 
design for a coil-loaded Marconi an¬ 
tenna for the "top band" (fig. 2). The 
antenna is self-resonant at 2 MHz with 
the center loading coil LI. Series coil 
L2 at the feedpoint drops the resonant 
frequency as low as 1.8 MHz. And 
shunt coil L3 provides a match to a 
50-ohm feedpoint. 

An antenna can't be much simpler 
than this one. Its overall length is only 
58.5 feet (17.8 meters). The antenna 
is bent into an "L" shape, with the 
horizontal portion 25 to 30 feet (7.6 to 
9.2 meters) above ground. It has been 
used with success with the continuous 


metal plumbing system of the resi¬ 
dence acting as a ground. 

Adjustment is simple. Coil L2 tunes 
the antenna to resonance and coil L3 
provides the correct impedance trans¬ 
formation to a 50-ohm feedpoint. The 
adjustments are slightly interdepen¬ 
dent, but can be quickly accomplished 
with the aid of an SWR meter. 
Antenna operating bandwidth be¬ 
tween the 2:1 SWR points on the 
feedline is about 50 kHz. 

an "all-band" 
horizontal loop antenna 

The virtues of voltage feeding an 
antenna have not been fully appreci¬ 
ated by the Amateur fraternity. When 
the voltage fed antenna is bent into a 
loop, a very interesting antenna results 
(fig. 3). This illustration shows a hori¬ 
zontal loop antenna about 130 feet 
(39.6 meters) in circumference. The 
harmonic resonant frequencies listed 
in the chart (see fig. 3) show that the 
loop provides resonance at, or near, 
the Amateur bands between 80 and 10 
meters. 

If desired, the loop can be made a 
bit smaller, with a portion of it being 
the feedline. 

A simple antenna tuner is required 
to match the loop to a 50-ohm line 
(fig. 4). Resonance and coupling con¬ 
trols are adjusted in order to provide 
the lowest SWR at the transmitter. 

Experimenters using this antenna 
will find that the resonant points are 
very broad at the higher end of the 
spectrum and that the resonant fre¬ 
quency of the loop can be "pulled" to 
almost any spot in the HF spectrum. 

A loop twice this size, with a cir¬ 
cumference of 260 feet, or 80 meters, 
exhibits twice the number of resonant 
frequencies and operates well at any 
frequency between 1.8 and 30 MHz 
with the proper antenna tuner. In all 
instances, the feedpoint of either 
antenna is at a high impedance. 

The antenna need not be a perfect 
circle; it can be a many-sided polygon 
which encloses as much area as 
possible. 

A simple and convenient feeder can 
be made up of a short length (30 feet, 
or 9 meters) of 300-ohm "ladder line" 
or perforated twin lead. 
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a two-element quad 
for the 24.9-MHz band 

With the opening of the 24-MHz 
band, there is considerable interest in 
a simple beam antenna that can be 
easily constructed and will provide 
good gain. The old favorite, the Cubi¬ 
cal Quad, provides an inexpensive so¬ 
lution (fig. 5). The Quad provides a 
gain of about 7 dB over a dipole with 
a front-to-back ratio of approximately 
15 dB. A quarter-wavelength trans¬ 
former made of a section of 75-ohm 
line provides a good match to the 
Quad. The line is coiled up into an RF 
choke to reduce currents flowing on 
the outside of the outer shield of the 
line. 

TVI revisited 

How to clean up a bad case of TVI 
at a resort condominium? I had that 


DIPOLE 

ANTENNA 



120 VAC 120 VAC 


fig. 6. Line filters, plus winding coax lines into RF choke coils IL) clean up residual 
TVI after low-pass filter is placed in line with the transceiver. 


problem last spring while on vacation. 
The rental condo had cable, but that 
didn't prevent the TV from going black 
and making funny noises when I fired 
up my transceiver on 20-meter SSB. 
Being prepared for such an eventual¬ 
ity, it took less than an hour to set 
things right. Here's what I did: 

1. I placed a line filter — a three- 
section J. W. Miller, No. C-508-L — 
on the transceiver. I didn't have a sec¬ 
ond line filter for the TV receiver, so 
I made a simple one consisting of a line 
plug with a 0.01 ^F, 1.6 kV disc 
ceramic capacitor wired across the 
prongs. I plugged this into the same 
outlet that fed the TV. 

2. I then placed a low-pass filter in the 
coax lead from the transceiver to the 
antenna (a dipole). The filter was 
placed after the SWR meter, since the 
diodes in the meter can often generate 
TVI when it is not otherwise present. 

3. The final step was to wind the coax 
(RG58C/U) into an RF choke at the 
point at which it joined the antenna. 
I made a five-turn coil, about six inches 


(15 cm) in diameter, held in position 
with electrical tape. A similar coil was 
made in the transmission line at the 
station end, just after the low-pass 
filter. 

The installation is illustrated in fig. 
6. It did the job! The TV was clean on 
all channels. If the TV had been on an 
antenna instead of on cable, a high- 
pass filter at the input terminals of the 
TV would probably have been 
necessary. 

Coiling the coax line from transmit¬ 
ter to antenna into simple RF chokes 
was an important part of the solution. 
Without the coils, interference was 
noticeable on channels 2 and 4. When 
the chokes were in the line, the in¬ 
terference disappeared. 

When the vacation was over, it was 
but the work of a moment to drop the 
dipole and remove the filter capacitor 
from the TV power plug. The two RF 
choke coils were left permanently in 
the dipole feedline and the Miller line 
filter was packed away with the trans¬ 
ceiver for use on the next vacation trip. 

ham radio 
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ICOM 2-Meter 


Accessories. A variety of 
slide-on battery packs are avail¬ 
able for the IC-02AT and 
IC-2AT, including the new 
long-life SOOmAh IC-BP8 
which can be used with both 


handhelds. 


Other accessories include 
the HS-10 boom headset. 
HS-IOSB PIT switchbox. 
HS-10SA VOX unit (for 
IC-02AT) and an assortment 
of battery pack chargers. 


The IC-02AT 


come standard with an IC-BP: 
NiCd battery pack, flexible 
antenna. AC wall charger, 
belt clip, wrist strap and ear 
plug See the IC-02AT and 


IC-2AT 2-meter handhelds at 


your local ICOM dealer 


ICOM America, Inc, 
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If you want a 2-meter 
handheld with exceptional 
features, quality built to last 
and a wide variety of inter¬ 
changeable accessories, 
take a look at the ICOM 
IC-02AT and IC-2AT hand¬ 
helds. 

Frequency Coverage. The 
IC-02AT covers 140.000 
through 151.550MHz and the 
IC-2AT. 141.500 through 

I 149.994MHz . both include 
frequencies for MARS opera¬ 
tion. 

IC-02AT Features. ICOM s 
top-of-the-line IC-02AT hand- 

M held has the following out¬ 
standing features: 

• DTMF direct keyboard entry 
• LCD readout 
• 3 watts standard, 5 watts 
optional /with IC-BP7 bat¬ 
tery pack) 

• 10 memories which store 

( duplex offset and PL tone 
(odd offset can be stored in 
last 4 memories) 

• Frequency dial lock 
• Three scanning systems: 
priority, memory and pro¬ 
grammable band scan 
(selectable increments of 5, 
10, 15, 20 or 25KHz) 

IC-2AT Features. The 
IC-2AT is ICOM’s most popu¬ 
lar handheld on the market. 
The IC-2AT features a DTMF 
pad, 1.5 watts output and 
thumbwheel frequency selec- 
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HAM RADIO OUTLET 

6 STORE BUYING POWER I 


■ FREE SHIPMENT 

MOST ITEMS UPS SURFACE 


■ TOLL-FREE PHONE: 800-854-6046 


INCLUDING Al ASKA AND HAWAII CAilt and AHi/ONA CUSIOMt MS i Alt >*« viStl StOW Hi AHj -.1 »ou 


trancoMi 

SIMPLEX- REPEATER-SATELLITE 


MA-40 40' tubular 

Regular S745 

SALE! $549 

MA-550 55' tubular 

Will handle 12 sq ft antennas 
at 50 MPH wnds 

Regular $1245 

SALE! S899 

IN STOCK FOR 
IMMEDIATE DELIVERY 

CALL FOR INFORMATION 
ON ALL OTHER MODELS 


IC-271H IC-471H 

2 METERS • 100 WATTS 430-450MHz • 75 WATTS 
• ALL-MODE • ALL-MODE 

CALL FOR YOUR SPECIAL PRICE 


* wvAssy 


Era icom 


FT-209RH 


SUPER-COMPACT 
2 METER MOBILE 


FT-2700H 

NEW! 

2M/70CM 

TRANSCEIVER 


ALSO “IC-27H HIGH POWER VERSION 
AND IC-37A, 220MHz ‘ 

IC-47A. 70CM SAVE! 


CALL FOR GREAT PRICES 


TUBE SALE! 

IN STOCK ... 

NO WAIT rj 


MODEL 

43 


THE LONG 
TIME STANDARD 
FOR ACCURACY 


SALE! 


SLUGS 


W-51 SALE $899 
| LM-354 SALE S1599 

' IMMEDIATE DELIVERY 


MOST ITEMS IN STOCK 


THE VERY BEST DEAL ON EVERY COUNT! 























HAM RADIO OUTLET 

6 STORE BUYING POWER I 


TOLL-FREE PHONE: 800-854-6046 ■ FREE SHIPMENT 

INI l UOINC. ALASKA ANlJ HAWAII i a, i» AM) AHl/ONA < uSIOMI ms « Ai i vt /Ut NIAHI • MOST ITEMS U PS SURFACE 


o TCOM IC-735 

A BRAND NEW HF TRANSCEIVER 

WITH ALL THE 
FEATURES 
THAT MAKE IT 
A TRULY 
OUTSTANDING 
BUY! 


CALL FOR PRICE AND INFORMATION 


ICOM IC-37A 


220 MHz’S BESTBUY! 

REGULAR $449 

SALE! $299.95 


g g ICOM latest edition 
1C-3200A DUAL BANDER 

COVERS BOTH 2 METERS 
and 70CM 

NEW! 


CALL FOR PRICE 
AND INFORMATION 


E3 icomI 

Regular $799 

SALE! $629.95 


personalized service 

M III F| Mill l< 


R-71 A 

SUPERIOR GRADE 
GENERAL COVERAGE 
RECEIVER 


800 - 854-6046 


CAL If AND ARIZONA CUSTOMERS CAU OR VISIT NEAREST STORE 0 /dRMMk 

PHONE HOURS: 9 :30 AM to 5:30 PM PACIFIC TIME. 

STORE HOURS: 10 AM to 5:30PM Mon. through Sat. 

OAKLAND. CA 94609 SAN DIEGO. CA 92123 

2811 Telegraph Ave 5375 Kearny Villa Road, 

40 (415)451-5757. (619)560-4900 

y Farm Highway 24 Downtown Lett 27th oil ramp Highway 163 and Clairemonl Mesa Boulevard 

10 PHOENIX. AZ 85015 VAN NUYS, CA 91401 

1702 W Camelhack Road 6265 Sepulveda Blvd 


^ at vi 

ANAHEIM. CA 92801 

2620 W La Palma 
(714) 761 3033 (213) 860 2040. 
Between Disneyland & Knotts Berry Farm 

BURLINGAME. CA 94010 

999 Howard Ave 
(415)342 5757 

5 miles south on 101 Irom San Fiancisco Airport 


OAKLAND. CA 94609 

2811 Telegraph Ave 
(415) 451 5757. 

Highway 24 Downtown Lett 27th ott ramp 

PHOENIX. AZ 85015 

1702 W Camelback Road 


1602) 242 3515. 
I asl Ol Highway 17 


(818) 988 2212 

San Diego Freeway at Victory Boulevard 






























TOUCH-TONE DECODER SALE! 


SSI-202P CMOS 

WE OVER PURCHASED 

Our over supply can be your gain. 

We’ve just got to try and get even so we are going to let our ham friends 
share in some of these great circuits, for a great price. 

FEATURES 

• Central office quality • Output in either 4-bit hexadecimal code or binary 

• Band-splitting filters included on chip coded 2 of 8 Use 74159 decoder for 1 of 16 output 

• Single, low-tolerance. 5-volt supply • Uses inexpensive 3.579545-MHz color-burst crystal for 

• Detects either 12or 16standard DTMFdigits reference (Radio Shack P/N 272-1310 SI .69) 

• 18-pin DIP package • Excellent speech immunity 


All you need is a color-burst XTAL from Radio Shack & 1 meg resistor to make a C O Quality Touch Tone decoder 
SSI-202 is a 5V part and unlike the older 201 is TTL compatible and will directly interface to personal computers 

These won't last long and are limited to available supply, so HURRY" 
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INCLUDING SPECS. & SCHEMATICS 
In Wash add 7.9% sales tax 


R.M. FULLER CO. 

902 Industry Dr.. Seattle, WA 98188 

1 - 800 - 626-6662 

In Wash Call ( 206 ) 575-8640 




Custom Mailing Lists on Labels! 

Amateur Radio Operator NAMES 

Custom lists compiled to your specifications 

• Geographic by ZIP and/or State 

• By License Issue or Expiration Date 

Self slick 1x3 labels 

Total List 453.000 Price: $25/Thousand 
Buckmaster Publishing ^ 132 

Whitehall , 

Mineral VA 23117 US A (703)894 5777 


LMAICUR HAOtO . 


s 12* 

HAM-TAGS 

Amateur Radio 
standard lor mobiles' 


haaa-tadb Your call on eac* Call at loo or bottom 
of frame and frame front plate No nonsense full refund 
guarantee $1 50 shipping (First Class Ma>U S 133 

BMC 1716 Woodland. Houston TX 77019 (713) 522-5755 



THt ^VHF SHOP QUOTES 1 “ 800-HAM-7373 


ASTRO* 

RS7A 4500 R&35M 13695 

AS12A 62 75 VS35M 156 95 

RS20A 79 95 RS50A 17985 

RS20M 06 45 «S50M 203-25 

VS20M 114 95 VS50M 223 05 

R £-35A 123 75 «M50A 206 95 

MIRAGE 

A10156MU ISOw Amp'Pa -*.*■ ^ CALL 
623A 2 Mtr HT Amp, P. * *OR 

81016 2 Mir I60w Amp, P* OUR 

B3016 2Mlr 30 In / 160 c-,1 r* LOW 

C1012 1 3Ml» 120w Amp/Pt LOW 

DlOlO* 430-*50Mhz lOOwNt QUOTE 

KUI 

K134A 4»t UitmrO* 333 96 

KT34XA6al Tribend*# 476 95 

2M16LBX/22D22LBX/432 30LBX 90 95 

7M14C/2M 22C 65 SOM 13 95 

05- 16C 112 95 

KENPRO 

KRSOO Elevation Rotor 109 95 

KOft 

FM2033 2Mtr 25« FM 279 95 

FM603314033/7033 Calif 

HENRY RADIO 

2KOCI*a*ic 2 KW Amp 965 00 

2002/2004A KWi 1250 00 M 350 00 

MICROWAVE MODULES 
MMT144-26 2Mtr X verier '99 96 

MMT22028 220Mhz X verier 260 00 

M M 1*32/435-28* tOw X verier 279 95 

MMT1296-144G 2w X-venei 349 95 

MMCi 44-26 2Mp convener 59 00 

MMC432 < 435-76 ™nMrtw 69 00 


Information & Pa Hesidenls 

Call (717) 474-93991 

16 S Mountain Blvd • Rt 309 
Mou4Haintop. Pa. 18707 


FOR THE BEST DEAL IN TOWN 
CALL THE BEST NUMBER AROUND 1-XOO-HAM-7373 

SPECIALS. Aft Iron Power Supply Sale (see prices 
at led). Yaesu FT-980 $1,330, FT 757GX $745 95. 

Kenwood TS-.30S Call 1 , TS 711A CALL!_ 


YfttSU _ 

FT203R NEW 2Mtr HT ' ^ 

FT 209RH V)7 S ®ftCS01 .... 

FT708R 440MFU HT f\H ^ ^ CALL 

FT77 Greet Mobile Rig FOR 

FT757GX HP XCVR A winner OUR 

FT900 CAT System Special BnrK 

FT726R With 2M|r Module 

SU/28 Sei Duple* Module BOTTOr 

432/436 Module 726R QUOTE 

50 Mhz Module 776R 

HF726 1 0 -12 i5M«r Module 

S58 ELECTRONICS 

Hign Performance - Low Notes DBM converter* 
for 50Mru. 144MHJ. or 432Mfu 109 96 

SSB1296-28 /144 GeAtFet convener 149 96 

SSB144 26 I0w Treneverler Kit wllh 
Double Balanced Mi»*r on Tx/Rx 199 95 

SSB432 435-28 10w Trenavener Kit with 
GeAeFel lront~*nd DBM a on T*/R« CAM I 

LT23a 1296 MHz 10w * verier NF i BdB. 
GeAaFel from end Duel Channel i 65b 00 
Microline'3 2 3GHz Linear X vener 399 96 
LSM24 OSCAR MOOE l up-convener 279 96 

0X1*4 GaAbF at Preamp NF «oB 12* 96 

0X432 GaAaFet Preamp NF 5d8 12* 96 

DX1296 GaAaFei Praemp NF MB 12« 96 

SSB MAST MOUNTED GaAaFet Preamp a 
MV1445-01 Nf MB 'Kw PEP Mt> 2751*5 

MV432S-01 NF 7dB IKw PEP Ma* 775*1 

NOW UNDER 
NEW MANAGEMENT! 


CALL 

FOR 

OUR 

ROCK 

BOTTOM 

QUOTE 


MUTEX LTD 

Low Notae High dynamic range front-end 
boards with Low loss relay RF Amp D6M. 

0 pole Xlal hilar ana IF Amplifier 
•COM IC?n / 251 Board 136 96 

•COM IC271A Board 1 *9 96 

GLNA432F maal mount GaasFet preamp and 

SlSamSTrF Switched Praamp iODw 28895 
max Input. NF idB Gain l5dB lyp 74 1 

SLNA5C4 Sam* as above for SOMfu 74 ! 

S8LA144* Maai Mounted RF Switched 
preemp. 250w max Input NF IdB 159 95 

GFBAf 44a Meat Mounted GaAaFet preamp 

1 Kw PEP Max includes Lin amplifier 

sequencer interlaces to an ngs' 2*9 96 

CUE OCE ■ Th* Swedish Boomer "SALE” 
14A15AN 15*1 1*4MHi Vagi w/N conn 79 95 
PARABOLIC UHF UNITS LABE 

1296/26 dual conversion xverier 365 00 

1269/1296 single lube amp (60w) 279 95 

1269/1296dual tubeamp(120w) 369 95 

1.2 meter dish kit 95 95 

Dish leads 1296 or 2304 65 95 

2 way ant combiners 144/432 51 95/49 95 

4 way ent combiners 144/432 59 95/56 96 

TERMS Prices do no! Include shipping except 
* here indicated end ere subject to change 
without notice At our discretion some COD’S 
may require e deposit Returns are subject to e 
15% restocking charge 

'Continental USA only 
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July 27 thru Aug. 9,1985 

Our 26th vear 

TAKE A VACATION WITH 
A PURPOSE THIS YEAR 

Join students from around tin- world al 
OAK HILL ACADEMY 
AMATEUR RADIO SESSION 
Instructors CERTIEIED VE’s 
Over 25 years of successful leaching experience 
means upgrading is as easy as I -2-3. 

Your vacation is spent in the beautiful Blue 
Ridge Mountains of Virginia with expert in¬ 
structors in friendly surroundings and wilh ex¬ 
cellent accommodations. 

Oak Hill also has a ham lab set up lor all to use. 
Courses offered are: 

Novice to General 
General or Tech to Advanced 
Advanced to Extra 

Learn — don 7 just memorize the answers to 
the exam questions. 


HOURS: Monday & Friday 9 00am - 8:00pm 
Tues Wed Thurs Sat - 9 00am - 5:00pm 


C L PETERS K4DNJ Diiectof 

Oak Hill Academy Amateur Radio Session 

Box 43 

Mouth of Wilson. VA 24363 


City/State/Zip 














weekender 


a 50-500 MHz 
dual wattmeter 

Having been interested in the 420-450 MHz band 
for some time, I finally succumbed to the UHF “bug" 
and bought a commercial FM HT to get on this band. 
Shortly thereafter I decided to build some sort of direc¬ 
tional antenna system to make my HT more versatile. 
But a major stumbling block immediately arose: I had 
no SWR or power measuring capabilities for these fre¬ 
quencies. Because all the designs I could find called 
for assembly skills I do not possess, I decided to 
design my own device (fig. 1). 

The heart of this circuit is the directional couplers 
(Mini-Circuits Labs No. PDC-10-1). These are 11.5 dB 





By Bob Lombardi, WB4EHS, 1874 Palmer 
Drive, Melbourne, Florida 32935 


Front and rear views of the completed wattmeter. Lettering 
is rub on type; striping is 1/16-inch PC layout tape. 


couplers (the sampled port is 11.5 dB down from 
the line) encapsulated in miniature metal cans. The 
coupling ratio is flat to within ± 0.6 dB from 500 kHz 
to 500 MHz, and maximum power on the throughline 
is 3 watts from 5 to 500 MHz (1.5 watts below that). 
Thus this circuit will measure low power from 5.0 to 
500 MHz directly. 

The remainder of the circuit is a typical RF volt 
meter. The HP 2800 microwave diodes rectify the 
sampled RF and charge the 0.01 /«F capacitors. A 
DPDT switch selects trim pots for the ranges of 0.2 
and 2.0 watts full scale. This set of ranges was chosen 
because meters calibrated from 0 to 20 watts, with a 
100 /tA movement, were readily available. (To make 
this a peak reading wattmeter for SSB, replace the 
0.01 capacitors with 6.8 or 10 jtF electrolytics.) 

construction tips 

I strongly recommend the use of good quality 
double-sided fiberglass PC board, with one side (the 
bottom) etched and the other containing non- 
grounded holes countersunk to prevent shorts. All 
components are mounted on the ground plane side. 
In the vicinity of the throughline, which will be carry¬ 
ing up to 450 MHz energy, I put several “Z" wire 
jumpers between top and bottom ground planes to 
prevent ground problems. After using the meter for 
several days, I added a shield of brass sheet (shim 
stock) over the RF throughline portion of the card. I 
can't really say I noticed much of a difference as a 
result. 
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 

ft] 11 K I 


TRANSFORMERS 

120 volt jjjlE 

=?jl 

prlmarMt JJM 

w 

5.6 VOLTS @ 750 MA 

$3.00 

6 VOLTS @ 150 MA 

$1.25 

12 VCT @ 200 MA 

$200 

18 V. @650 MA 

$3.50 

18 VOLTS @ 1 AMP 

$4.50 

24 VOLTS @ 250 MA 

$2.50 

24 VCT @1 AMP 

$4 50 


WALL 

TRANSFORMERS -A 

ALL ARE 115 VAC 'ISjlJI 

PLUG,N 

4 VDC @ 70 MA $2.00 

0 VAC @ 500 UA $3.50 

6VDC @ 760 MA S150 

»VDC@500 MA $5.00 

9 VAC @1 AMP S3.00 

12.5 VAC @ 265 MA $2.50 

17 VAC @ 500 MA $4.00 

24 VAC @ 250 MA $3.00 


SPRING LEVER 
TERMINALS 

TWO COLOR t 

COOED [• 

TERMINALS D 

ON A STURDY • SI CJ 
2 3/4" ■ 3 3/4" [ ♦ _ ' 

BAKELITE PLATE ll.-*- u 

GREAT FOR SPEAKER ENCLOSURES 

OR POWER SUPPLIES 


$1.00 EACH 10 FOR $9 00 


Tl SWITCHING POWER SUPPLY 

Ti # 1053214-2 d 

COMPACT. WELL-REGULATED SWITCHING / 

POWER SUPPLY DESIGNED TO POWER TEXAS 
INSTRUMENTS COMPUTER EQUIPMENT. 

INPUT: 14VAC-25. VAC AT 1A 

OUTPUT: + 12VDC AT 350MA 1 

+ 5VDC AT 1.2 A 
- 5VDC AT 200MA 

SIZE; AW x 4 Y 4 " x l«t" $5.00 EACH 


TWO WIRE 

6' 18ga TWO WIRE 

3 FOR $100 

THREE WIRE 

8 FOOT I8ga THREE WIRE 

$2.00 EACH 


MULTI-SWITCHES 

3 STATION 

NON-INTERLOCKING 

^ 3 • 2PDT SWITCHES 

EACH OPERATES 
INDEPENDENTLY 

^ IV- BETWEEN 

MOUNTING CENTERS. 

$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS 
3 - 2POT AND 

SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 
3'/V BETWEEN 
MOUNTING CENTERS 

$2.50 EACH 

5 STATION 

NON-INTERLOCKING 

SAME AS ABOV£, EXCEPT 
EACH SWITCH OPERATES 
INDEPENDENTLY 

$2.50 EACH 


5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCRAFT 12CL5M 

$2.50 PER 8ET 




REVERBERATION UNIT 



ROTARY SWITCH 
1 POLE 
8 POSITION 



PARALLEL” 
PRINTER 
CONNECTOR 

SOLDER STYLE 
36 PIN MALE 
JSmS? USED ON 

P "PARALLEL” 
DATA CABLES. 
3 ^$5.50EACH 


LD.C. MALE 

SAME AS ABOVE. 



SWITCHES 

MINI-PUSH BUTTON 

S P.ST. MOMENTARY o 
NORMALLY OPEN jfi 

1/4" BUSHING 

354 EACH 
10 FOR $3.25 
100 FOR $30 00 
SPECIFY COLOR 

RED BLACK, WHITE, 
YELLOW 


ACCUTRONICS COIL SPRING TYPE UNITS. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS INPUT IMPEDANCE 8 OHMS. OUTPUT 
IMPEDANCE 2250 OHMS. 4V/x 16V«” * lVrf 


SOUND AND VIDEO MODULATOR 
FOR T.l. COMPUTER 

'' [W/ .1 Tl ft UM1381-1. DESIGNED FOR USE 

i^' '|J, WITH T I. COMPUTERS. CAN BE USED WITH 

™ * y VIDEO SOURCES. BUILT-IN A/B SWITCH. 

I f? 23 ] CHANNEL 3 OR 4 SELECTION SWITCH. 

« L H OPERATES ON 12 VDC. HOOK UP DIAGRAM 

\ ,NCLUDED ' $10.00 EACH 


48 KEY ASSEMBLY FOR 

T.L COMPUTER 

NEW TEXAS INSTRUMENTS 
KEYBOARD UNENCODED. 

I 48 S.P.S.T MECHANICAL 
SWITCHES. TERMINATES 
TO 15 PIN CONNECTOR. 

SOLID METAL FRAME 4" X 9." 

- $6.50 EACH 2 FOR $11.00 


120V INDICATOR 


NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16" HOLE RED LENS 
75tf EACH 
10 FOR $7.00 
100 FOR $65.00 


GEL CELL 
BATTERY 



EDGE 

CONNECTORS 


ALL ARE .156” SPACING 

10 PIN EDGE 
CONNECTOR 

TRW 50-10-A-2Q $2.00 EACH 

22/44 TIN 

P C. STYLE; NO MOUNTING EARS 
$1.50 EACH 10 FOR $14.00 

22/44 GOLD 

PC. STYLE $2.00 EACH 
10 FOR $16.00 

28/56 GOLD 

28/56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING 
$2.50 EACH 10 FOR $22 DO 



12 VDC @ 2.6 AMP HOUR 
5 }/8 n X 2 1/4” X 3 3/4” 
$25.00 EACH 


SEND 48 P AGE CATALOG 


13.8 VOLT REGULATED 


POWER SUPPLY 


THESE ARE SOLID STATE FULLY REGULATED 
13.8 VDC POWER SUPPLIES. ALL FEATURE 
100% SOLID STATE CONSTRUCTION, FUSE / 
PROTECTION. L.E.D POWER INDICATOR J - 



2 AMP CONSTANT, 4 AMP SURGE. JW 

UL LISTED $18.00 EACH 




r 1N4148 


£ SPECIAL 

> 

45" SPACING PC. LEADS 

1000 FOR $10.00 


10.000 FOR $$85 00 


DESIGNED TO PROVIDE A 
STEADY i 5 VDC @ 240 MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6 25 V. 

2 1/16-*11/16-* 

1 11/16- HIGH. EACH 


TRANSISTORS 1 

2N706 

4 FOR 81.00 

2N2222A 

3 FOR $100 

PN2222 

4 FOR SI-00 

2N2904 

3 FOR $1.00 

2N2905 

3 FOR 1100 

2N2907 

3 FOR $100 


KEY ASSEMBLY 

5 KEY 

gffiaagi as 

CONTAINS 5 SINGLE-POLE 
NORMALLY OPEN SWITCHES. 
MEASURES 3 3/4” LONG 

ss. 

CONTAINS 6 SINGLE-POLE 
NORMALLY OPEN SWITCHES. 
MEASURES 4 1/4" LONG 


RELAYS 

SOLID STATE RELAY 

HEINEMANN EL£CTRIC__^_^ 
#101-5A-140—5 AMP 
CONTROL: 3-32VDC 

LOAD: 140VAC 5 AMPS - 

SIZE: 2"X l"X W HIGH 1 
$5.00 EACH 10 FOR $45.00 


MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPDT RELAY: 
GOLO COBALT 
CONTACTS 

RATED 1 AMP AT 30 VDC. 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 4.3 TO 
6 V. COIL RES 220 OHM 

1 3/16” * 13/32" * 7/16” 
AROMAT ■ RSD-6V 
$1.50 EACH 10 FOR $13.50 


® 13 VDC RELAY 

CONTACT: S P N C 
10 AMP (5> 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL: 13 VOC 650 OHMS 
SPECIAL PRICE $1.00 EACH 


COMPUTER 

GRADE 

CAPACITORS 

3 

2,000 mid. 200 VDC 

1 3/4“ 01A - 5“ HIGH 

$2.00 

3,600 mfd. 40 VDC 

1 3/8" DIA - 3 3/4" HIGH 

$1.00 

6,400 mfd. 60 VDC 

1 3/8" DIA -4 1/4" HIGH 

$2.50 

31,000 mfd. 15 VDC 

1 3/4" DIA - 4" HIGH 

$2.50 

72,000 mfd. 15 VDC 

2" DIA • 4 3/8" HIGH 

$3.50 

165,000 mfd. 6 VDC 

21/2" DIA ■ 4 1/2" HIGH 

$1.50 



100K linear tape | 

2" LONG 

1 5/8" TRAVEL 754 EACH 

500K linear taper 

2 7/8” LONG 

1 3/4" TRAVEL 754 EACH 

DUAL 100K audio taper 

3 1/2" LONG 

2 1/2" TRAVEL. $1.50 EACH 



CLAMPS TO FIT CAPACITOR* 50* 
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METAL OXIDE 
VARISTOR 

POPULAR GE # 130LA10A 
VARISTOR. 5/8” DIAMETER 
$1.25 EACH 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 12* VAC 


S.P.D.T. 

(on-on) 

P C STYLE. d 

non-threadedI 

BUSHING £3 
7M EACH 

10 FOR $7 00 IT] 


S.P.D.T. 

(on-on) 

SOLDER LUG 
TERMINALS 
$1.00 EACH 
10 FOR $9 00 
100 FOR $00 0 


S.P.D.T. 
(on-off-on) 

SOLDER LUG j 
TERMINALS 4 
$1.00 EACH £ 
10 FOR $9 00 ^ 
100 FOR $80.00 



TOLL FREE ORDERS ONLY 
1 -800 826 5432 
(ORDER ONLY) 

(IN CALIFORNIA 1 800 258-6666) 
ALASKA HAWAII. 

OR INF ORM AT 10N 
(213) 380 0000 



905 S VERMONT AVE. P O BOX 20406 LOS ANGELES. CA 90006 
6228 SEPULVEDA BLVD VAN NUY5. CA 91411 


STANDARD JUMBO 
DIFFUSED 
RED 10 FOR $1.50 
GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED 
A 5 VOLT OPERATION 
ft RED JUMBO SIZE 
m $1.00 EACH 

A BIPOLAR LED 

TT 2 FOR $1.70 

■I LED HOLDERS 

TWO PIECE HOLDER A if* 
FOR JUMBO LED O 

10 FOR 654 200 FOR $10.00 

CLEAR CLIPLITE 
HOLDER 

MAKE LED A FANCY 
INDICATOR CLEAR. 

4 FOR $ 1.00 


3 1/2" 

5=^* SPEAKER 

8 OHM 
IMPEDANCE, 

I ) FULL RANGE 
ILTV SPEAKER 
iTrol 8 OZ MAGNET. 
g3r7 4" DIAGONAL 
MOUNTING CENTERS. 

$2.50 EACH 

10 FOR $20 00 


SOLID STATE 
x BUZZER 

STAR #SMB-06L. 
M 6 VDC. 

Jg/ TTL COMPATIBLE. 

$1.00 EACH 
r^ 10 FOR $9.00 


QUANTITIES LlMITEO 
MINIMUM ORDER S10 00 
USA S3 00 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 
SHIPPING 

CAL IF RES ADD 6 12 1 
NO C O D ' 
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PC LAYOUT IACTUAL BUZ! 

□ • UNETCNEO COPPER 

ALL SIGNAL LANDS ABOVE LINE *4-4* SHOULD BE 
0 100’ (2.34mm) WIDE ON EPOXY-GLASS PWB MATERIAL 

fig. 2. PC board layout (actual size). 


It will be noted from the PC layout (fig. 2) that the 
directional couplers are mounted offset from parallel 
and case-to-case. The fact that one coupler is used 
for reverse voltage sensing dictates that they must be 
mounted with their part-markings in opposite direc¬ 
tions. This minimizes the path that the RF must take 
through the meter. If you plan to use the meter only 
on 2 meters, this extra care in layout and shielding 
could pfobably be omitted. 

You may notice that I've used SO 239 connectors 
instead of BNCs. Up to about 500 MHz, connector 
choice is a matter of just that — choice. A well- 
installed (i.e., short grounds with good shielding all 
around) RCA phono plug is as good as a BNC plug. 
Because I already had the connectors on hand, and 
am already good at installing them, I stayed with 
SO-239s. For higher power work, or serious weak- 
signal work on 432, I would probably switch to N 
connectors. 

calibration and use 

Since the meter response can vary with frequency, 
it's best to calibrate it on the band in which you are 
most interested. Terminate the output with a 50-ohm 
non-inductive resistor and calibrate the forward posi¬ 
tion to whatever your standard is known to be. I used 



a Bird Termaline wattmeter as standard at 446 MHz. 
Interchange the input and termination and do the same 
on the reverse meter. Do this on both ranges. 

The calibration of this type of meter depends on line 
impedance. With purely resistive loads. 

P = PR or P = l ]' 


When R is not the 50 ohms with which we calibrated, 
the accuracy falls off. For any power measurements 
we make with the meter, it should always be termin¬ 
ated in 50 ohms resistive. 

For tweaking antennas, a familiar equation is: 



Charts are available in the literature for fast determina¬ 
tion of VSWR for a given Pref and P/ u n This can 
be also done in seconds on a simple calculator. In most 
cases, however, all that's necessary is to observe the 
forward increase and reverse decrease in readings 
while working on the antenna (nulling VSWR). 

In UHF work, it's important to remember that the 
SWR at the antenna will always be worse than the 
SWR at the meter unless the antenna and meter are 
very close — for example, if the antenna is mounted 
on the back of the meter box. For example, suppose 
you measure 2 watts forward and 0.05 watts reverse 
on a section of coax with 3 dB loss. Using these 
values, the equation gives us SWR - 1.4:1, which is 
probably reasonable. Taking the 3 dB loss into 
account, the forward power at the antenna is 1 watt, 
and the reflected power is 0.1 watt, (the 3dB works 
both ways). This gives an SWR of 1.9:1, which may 
or may not be acceptable. 

For antenna testing, measure as close to the an¬ 
tenna as possible, and know (or better yet, minimize) 
losses. 

other measurements 

This circuit is useful for measuring powers above 
2 watts if they are reduced to the 0-2 watt range before 
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DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS 


NUTS & VOLTS 

*“' • UlCtxomci 


HAM GEAR 
COMPUTERS 
SOFTWARE 
SCANNERS • OPTICS 

test equipment 
microwave 

SATELLITE 
AUDIO VISUAL 
NEW PRODUCTS 
COMPONENTS • KITS 
ANTIQUE ELECT 
PUBLICATIONS 
_PLANS • SERVICES 


on NEW and USED 

ELECTRONIC Equipment? 

You’ll Find Them 
In the Nation's No. 1 
Electronic Shopper Magazine 


NUTS & VOLTS 

Notv in Our 5th Year 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 
SUBSCRIPTION RATES 


□ One Year - 3rd Class Mail $10 00 

□ One Year - 1st Class Mail .$ I 5 00 

□ One Year - Canada & Mexico (in U.S. Funds) . .$18.00 

□ Lifetime - 3rd Class Mail (U.S. Only) $35 00 

ORDER NOW! 

SEND: □ CHECK □ MONEY ORDER 


□ VISA □ MASTERCARD 

TO NUTS & VOLTS MAGAZINE 
P.O. BOX llll-H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 


Name._ 

Address_ 

City_____ 

State_Zip- 

Card No _ 

Exp Date ___ 

IF YOU’RE INTO ELECTRONICS. 

THIS MAGAZINE WILL SAVE YOU MONEY! 

Dealer Inquiries Invited 



Because my original version was only 2 watts full scale, the 
PC layout shown in fig. 2 is different. It's convenient to mount 
the pots on the switch: if you opt to do this, change the PC 
layout to accommodate the two sets of trimmers. 


being applied to the meter. Figure 3 shows a 3-dB at 
tenuator for reducing 4 watts to 2 watts; this should 
handle just about all of the commonly used 2-meter 
HTs. It's best to calibrate your attenuator on your 
wattmeter by measuring power level of a known 
< 2 watt source both with and without it in line. Mark 
the power factor (about two times) on the pad and 
multiply power measurements by that factor whenever 
using it. Of course, it's safest to take the first readings 
of any new source with the pad in line. It can then 
be removed if the source is less than 2 watts. Other 
types of couplers can be used to measure higher 
power levels: for example, a 10-dB coupler can be 
used to measure up to 20 watts, and a 20-dB coupler 
can be used for up to 200 watts. 

conclusion 

In-line wattmeters should not be used in VHF or 
UHF weak signal work because the losses are not tol¬ 
erable. This unit works well in its intended applications 
low power measurements and antenna tweaking. 
Likewise, with the proper choice of attenuators and 
couplers, it's useful for measuring other power levels 
in the 5 to 500 MHz range. 

Mini Circuits claims an insertion loss of 0.85 dB per 
coupler, or 1.7 dB for the meter. Input VSWR should 
be 1.2:1. I measured VSWR for my unit during calibra 
tion and found it to be about 1.3:1, within reason when 
the connectors and adaptors used are figured in. I 
wasn't able to measure insertion loss because of the 
plethora of cables and adaptors required. 

This is an unusual circuit, the only one I'm aware 
of that extends alternative techniques to UHF in 
Amateur applications. All other Amateur circuits I 
could find required brass pipe and other hardware. 
There are plenty of 2-meter, 220 MHz, and 440 MHz 
HTs out there, with powers in the range of this instru 
ment; I hope their owners find this project useful. 

ham radio 
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JPCAZDEN 

4000 SERIES 

FM TRANSCEIVERS 

_ 10 METERS & DOWN 
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COMMERCIAL-GRADE 
QUALITY AT AMATEUR PRICES 


i-m FM Transceiver 


EXCLUSIVE 1 YEAR LIMITED WARRANTY! COMPARE! 

THE 4000 SERIES • WIDE FREQUENCY COVERAGE: PCS-4000 no matter wtiat the offset. 
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PCS-4300 70-cm FM Transceiver 
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PCS-4500 6-m FM Transceiver 
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PCS-4800 10-m FM Transceiver 
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covers 142 000-149 995 MHz in selectable steps 
of 5or 10 kHz. PCS-4200 covers220.000-224 995 
MHz in selectable steps of 5 or 20 kHz PCS-4300 
covers 440.000-449.995 MHz in selectable steps 
of 5 or 25 kHz PCS-4500 covers 50 000-53 995 
MHz in selectable steps of 5 or 10 kHz. PCS-4800 
covers 28.000-29.990 MHz in selectable steps of 
10 or 20 kHz 

• CAP'MARS BUILT IN: PCS-4000 includes cover¬ 
age of CAP and MARS frequencies. 

• TINYSIZE:Only2"H x 5 5“W x 6.8"D COMPARE' 

• MICROCOMPUTER CONTROL: At theforetront 
of technology! 

■ UP TO 8 NONSTANDARD SPLITS: yitlmate ver¬ 
satility. COMPARE! 

• 16-CHANNEL MEMORY IN TWO 8-CHANNEL 
BANKS: Retains frequency and standard simplex 
or plus minus offsets. Standard offsets are 600 kHz 
for PCS-4000.1 6 MHz for PCS-4200,5 MHz for 
PCS-4300.1 MHz for PCS-4500. and 100 KHz (or 
PCS-4800 

• DUAL MEMORY SCAN: Scan memory banks 
either separately or together. COMPARE! 

• TWO RANGES OF PROGRAMMABLE BAND 
SCANNING: Limits are quickly reset. Scan the two 
segments either separately or together. COMRARE! 

• FREE AND VACANT SCAN MODES: Free scan¬ 
ning stops 5 seconds on a busy channel: auto¬ 
resume can be overridden if desired. Vacant 
scanning stops on unoccupied frequencies. 

• DISCRIMINATOR SCAN CENTERING (AZDEN 
EXCLUSIVE PATENT): Always stops on frequency. 

• TWO PRIORITY MEMORIES: Either may be 
instantly recalled at any time COMPARE' 

• NICAD MEMORY BACKUP: Never lose the pro¬ 
grammed channels! 

• FREQUENCY REVERSE: The touch ol a single 
button inverts the transmit and receive frequencies. 


• ILLUMINATED KEYBOARD WITH ACQUISITION 
TONE: Unparalleled ease ol operation. 

• BRIGHTGREEN LED FREQUENCY DISPLAY: 

Easily visible, even in direct sunlight. 

• DIGITAL S/RF METER: Shows Incoming signal 
strength and relative power output. 

- BUSY-CHANNEL AND TRANSMIT INDICATORS: 
Bright LEDs show when a channel is busy and 
when you are transmitting, 

• FULL 16-KEY TOUCHTONE PAD: Keyboard 
functions as autopatch when transmitting (except 
in PCS-4800) 

• PL TONE: Optional PL tone unit allows access to 
private-line repeaters Deviation and tone frequency 
are fully adjustable. 

• TRUE FM: Not phase modulation. Unsurpassed 
intelligibility and audio fidelity 

• HIGH/LOW POWER OUTPUT: 25 or 5 wans 
selectable in PCS-4000: 1 0 or 1 watt selectable in 
PCS-4200. PCS-4300. PCS-4500. and PCS-4800 
Transminer power is fully adjustable. 

• SUPERIOR RECEIVER: Sensitivity is 0 2 uVor 
better for 20-dB quieting. Circuits are designed and 
manufactured to ngorous specifications for excep¬ 
tional performance, second to none COMRARE! 

• REMOTE-CONTROL MICROPHONE: Memory 
A-1 call, up/down manual scan, and memory 
address functions may be performed without 
touching the front panel! COMRARE! 

• OTHER FEATURES: Dynamic microphone, rugged 
built-in speaker, mobile mounting bracket, remote 
speaker jack, and all cords, plugs, fuses, and 
hardware are included 

• ACCESSORIES: CS-7R 7-amp ac power supply, 
CS-4.5R 4.5-amp ac power supply. CS-AS remote 
speaker, and Communications Specialists SS-32 
PL tone module. 

• ONE YEAR LIMITED WARRANTY! 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817SW 129thTerrace Miami Florida33176 Telephone(305)233 3631 Telex 80 3356 

MANUFACTURER 

JAPAN PIEZO CO., LTD. 

1 12-17Kamiren|aku Mitaka Tokyo. 181 Japan Telex 781-2822452 
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SALES INC 



CALL TOLL FREE FOR QUOTES 


1 - 800 - 328-0250 

1-612-535-5050 
(IN MINNESOTA-COLLECT) 


YOU GET MORE “BANG FOR YOUR BUCK” 
AT TNT RADIO SALES! 


I Kenwood I Mirage IMFJ I Wei; 

I Icom I KLM I Astron ■ Azd 

I Bencher I Telex Hygain I Alpha/Delta I San 

I AEA I Nye Viking I Bearcat ■ KDh 

I Kantronics I Larsen I Regency I Ami 

SALES AND SERVICE AT PRICES YOU CAN AFFORD! 

CALL OUR WATS LINE FOR LOW LOW PRICES! 

SPECIAL OF THE MONTH: LARSEN MAG MOUNT 8M \ PKG-$36.95 


I Welz 
I Azden 
I Santee 
■ KDK 
I Ameritron 


VISA/MASTER CARD 
FREE SHIPPING 
ON MOST RIGS FOR CASH! 


S.A.S.E. FOR OUR 
‘BENCH-TESTED’' 

USED EQUIPMENT LISTING 


MON-FRI 9 AM - 6 PM CENTRAL TIME 
SATURDAY 9 AM 5 PM 


4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul) 



"TUNE IN” THE WORLD 
OF SPECIALIZED 
COMMUNICATIONS! 


Thousands ol "Ham Radio" 
operators across the country 
are enjoying "Specialized 
Communications" modes. 
Whether it’s FSTV, SSTV, FAX, 
OSCAR, EME, RTTY, PACKET 
or COMPUTERS, today's Radio 
Amateur is a highly skilled 
Communications Specialist! 

Providing full. In-depth 
coverage of these modes is our 
business and we've been do¬ 
ing it now tor over 19 years! 
And now we're expanding! 


Iowa Resents Musi 

Add 4% Sales 


4% Added to All 
Ctaige Card Orders 






Now published "monthly" 10 times 
per year, SPEC-COMiv readers are kept 
up-to-date in a world ol fast moving 
modern technology. 

Why not give us a try? Back issue 
samples are available tor just $2.00 ppd. 
(Master Article indexes add $1.00). 

Special Six Month Trial Subscription 
-$10.00. U.S./Canada/Mexico Annual 
Subscription $20.00. (Foreign Subscrip¬ 
tions slightly higher). 

SPEC-COM' 

Amateur Radio Specialized 
Communication Journal 
P.O. Box H 
Lowden, Iowa 52255 
(319) 944-7669 (Membership Services) 


NEMAL HAS MILLIONS 
OF FEET OF COAX 
IN STOCK 

JULY SPECIALS 

1 RG 8X 95% shield $15 00/100 11 ol 17t/n 

2 RG 8U 97% shield 11 gauge (like Beidcn 8214) 3K/I1 

3 RG 217 double shield 50 ohm 5/8" 00 85c/H 

4 PI 259 (US made) 65« each 10 lor $5 90 

5 UG210/U Amphenol Type N $3 00 each 

CONNECTORS 

(RF. BNC, N. UHF SMA. TNC. LC. HN F) 
KINGS. AMPHENOL 

FACTORY AUTHORIZED DISTRIBUTOR 

CABLE 

(MULTI CONDUCTOR. COAX SHIELDED. 
COMPUTER. TEFLON SATELLITE CONTROL) 

Columbia, Nemal, Mil-Spec 

SMATV 

(SPUTTERS. SWITCHES. ADAPTERS. 
MATCHING TRANSFORMERS) 

CABLE TIES. FIELD STRENGTH METERS 
AND MANY OTHER ACCESSORIES 

Call or write tor Free Catalog 

shipping 

Cable - $3.00 per 100 It. 

Connectors — edd 10%, S3.00 minimum. 

Orders under $20 edd $2 additional plus shipping. 
COD edd $2.00. Florida Residents edd 5%. 

NEMAL ELECTRONICS 

Dept. H. 12240 N.E. 14th Asa., N. Miami, FL 33161 
Telephone (305) 893 3924 
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j+Falcon 

COMMUNICATIONS 






After a long Investigation and evalua¬ 
tion, Everett L. Gracey, former co-owner 
of Mirage Communications, has |oined 
forces with Falcon. 


Featuring 

• All-mode Bipolar Mobile/Base 
Amplifiers 

• All-mode MOSFET Mobile/Base 
Amplifiers/Repeaters 

• A Real Repeater Amplifier, Not an 
Add-on Type 

• Optional Plug-In RX Pre-amp—Not 
Everyone Needs an RX Pre-amp. 

All-mode Bipolar Mobile Amps 

Watts Watts List 
Model In Out Prici 

2 ISO 

5121 2 m HT _ 1 90 $285.1 

5122 2 m 10 150 

multi-purpose 


mmm 

30 

120 


10 



MOSFET Base/Repeater Amps 


Watts 

Watts 

List 

Model 

In 

Out 

Price 


20 

100 


4111 2m 

_10 

90 

$295 00 


2 

30 



2 

100 


41142m 

1 

80 

365,00 


25 

100 



Also Available: All-mode MOSFET Mobile 
Amps and 28 Volt Amps. 

For more information, see your local 
dealer or call factory. 

Falcon Communications 
P.O. Box 8979 
Newport Beach, CA 92658 
(714) 760-3622 Telex 4993999 
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Fully Assembled and Tested m 

8 MODEL VS 300A ANTENNA TUNER $89 95 

/ MATCH MOST ANTENNA-FEEDLINE 

COMBINATIONS TO YOUR RIG ^ 

MATCHES: dipoles, inverted vees. beams quads. 1 

verticals, mobile whips, random wire, etc that are led bv 1 

coax, balanced line or single wire \ 

MAXIMUM POWER: 300 watts RF 

INPUTS (selectable born front panel) ^^^k 

3-coax 1 -direct. 2direct or thru tuner 
( balanced line |4 I balun me ) or single wire 

IN-LINE CALIBRATED WATTMETER INCLUDED 


1985-86 

CATALOG 

50* 


RADIOKIT 
Box 411H 

Orwivllto. NH 03040 
(603) 870-1033 
l«l«x 807007 


More Details? CHECK OFF Page 126 
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FREE PB -26 

with the purchase of 
a TR-2600A 

FREE PB -21 

with the purchase of 
a TH-21AT 

IC-04AT 
for special price 


AMKRITIOM 

AL-80 


Hegunr SALE 
SI 659 00 Call 


'X . ct 

» « » V c- » 


S 899.00 Call 

K 

- > 

FT- 209 RH Call 
FT- 709 RH Call C0< tt 
FT- 203 RH Call ®5j“ 
FT- 103 R Call Oz> 
FT- 703 R Call fgg 


SALE!! 

NEW RTTY/CW 

COMPUTER 

INTERFACES 


Htiulir SALE 

TS-930S/AT SI 799 00 ClH 

TS-930A SI 59900 Call 


TS-711A TS-811A Call 


TR -2600 A Call ^ 
TH- 21 A Call O 

T CallguiUi 
Cal' 

TH- 4 IAT Call coo 


4=4,* ' * 

•AMATEUR #TWO WAY AMARINE 
•CELLULAR MOBILE PHONEASCANNER 

★ Free U.P.S. Cash Order 
(Most Item, Most Place) 

★ Shoppers, call us last, save $$ 

★ SE HABLA ESPANOL 


Rililir SALE 

1C-751 9-band Xcvr/1-30 MHz Rcvt $139900Call 
1C- 745 9-band Xcvt/1-30 MHz Rcvr S 99900 Call 


IC-271 hlOOw 2m FM/SSB/CW Xcvt S899 Call 
IC-271A 25w 2m FM/SSB/CW Xcvr $699 OOCill „ 
IC-4 71A 10w4 30-450 SSB/CW/FM Xcvr S 799 OOCill ^ 

IC-02AT Call 
IC-04AT Call 
IC-2AT Call £lilui 
IC-3AT Call «> 
IC-4 AT Call 


Call «(30 


ICOM KENWOOD 


✓ 143 

short circuits 

JTv^A. 

carrier suppression 

In the April ham note (page 78), "Improved Carrier 
Suppression for the MC1496," power — not signal, 
as printed — is applied to the bifilar windings through 
a series choke arrangement. 

feeding phased arrays 

The caption for fig. IB of KB8l’s article, "Feeding 
Phased Arrays: An Alternative Method" (May, 1985, 
page 59) should be revised to read as follows: 
fig. IB. Though high SWR exists on the main feeder, 
the matchbox now located in the shack can be 
switched over to and used with other antenna 
74 E3 July 1985 systems. 



ANTI-STATIC DUST COVERS 


for New & Old Model Amaleur Radios. Computers. Disk Drives 
also Custom Made Over 1 Million in use Send for Brochure 

Radio Covers Available 


ICOM 

Kenwood 

MJF 


Panasonic 

Robot 

Swan 

Ten-Tec 

Yaesu 


Alpha Hallicraflers 
Bearcat Healh 
Collins Henry 
Denlron 
Drake 


BIRCH HILL SALES. P O Box 129 

Milford. NH 03055 ^ 144 
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wideband logarithmic detector 


Only six transistors 
provide a 60 dB 
log response 



Logarithmic detector consists of six amplifier detector stages 
in cascade. Detected RF input signal is processed to achieve 
a logarithmic function over a 60 dB range 




fKtaufNCY ItMtl fftCOUCMCY lOttl 

fig. 1. Two curves of the same bandpass filter charac¬ 
teristics. Left: as displayed when using a diode detector 
(voltage-linear scale and diode threshold of 0.4 volt). 
Right: as displayed when using a logarithmic detector. 


The question of why a logarithmic detector would 
i be desirable for filter sweep alignment may be best 
, answered by considering the virtues of the decibel 
scale. With a logarithmic detector an oscilloscope 
i display can show parts of the filter characteristic that 
an ordinary detector would probably ignore. The dis¬ 
play may even reveal an entirely different and more 
realistic picture of the test results (fig. 1). 

Several methods are available for building a 
logarithmic detector. For example, one could consider 
using the nonlinear behavior of a diode (very much 
temperature dependent); a string of clamping diodes 
for correcting the DC detector output (amplitude- 
range limitations); using an LM3089' (which, unfor¬ 
tunately, decides to stop working properly below 10 
MHz); or making a succession of amplifiers and detec¬ 
tors with the detector outputs connected in parallel. 

I chose the last method. What may be unusual 
about this approach is the use of amplifiers that are 
not tuned to one particular frequency, as opposed to 
- what is customary in applications such as spectrum 
analyzers or field strength recorders. These are wide- 
i band amplifiers, accepting signals with frequencies 
' between 50 kHz and 14 MHz. It is not only the absence 
of coils that makes this little test box so simple. Only 
six transistors are necessary to realize a reasonably 
accurate logarithmic response over a range of almost 
60 dB. Figure 2 shows the general arrangement of the 
logarithmic detector. Final test results are depicted in 
table 1. 

the principle 

Starting off by experimenting with a common diode 
detector, I found that by adding a reversed-polarized 
! diode, counteracting the curvature of the detector 
characteristic, a very reasonably logarithmic curve por 
tion can be extracted, extending over a range of almost 
10 dB (fig. 3). Six amplifier detector stages are con 
nected in cascade. As each stage increases the RF 
signal amplitude by 10 dB, each detector processes 

By Hans Evers, PA0CX/DJ0SA, Am Stockberg 
15, D5165 Hurtgenwald, West Germany 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 


NEW 


20 MHz DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeataMe price. the Ramsey use otoscope Q O AAQ 1 * * 
comperes to others costing hundred* man Features include a com V 4 H H 3 J 
pooonl testing circuit lor resistor capacitor digital circuit and diode 
testing • TV video sync titter • wide bandwidth A high sensitivity • in¬ 
ternal graticule • Iront panel trace lotaloi • Z am • high sensitivity 
1 -y mode • regulated power supply • boat in calibrator • rock solid 
triggering ‘USA add HO 00 per unit tor postage, overseas orders 
add 15H of total order tor insured sort ace mil 


45 MHz DUAL SWEEP OSCILLOSCOPE 

T*» Hew, m a dalle* be* <teter«d mnv uM mi • Duevr Mine ^ __ « A _ . 

iMUi *n« to panne daw ■*— H during >»* WWrt 'a# twn*» pi hqf> Ha wecy Q/UQ y O W 

taiM Othw laaujia* nkOi .vaM fggw hetti" • 20 itetwated w b ' -w >«v»* » *7 


non. 0 S Mte to 0 2 *S*rte • kd, «*****• wa^ bnw • *S iwqi m. -"testate • «*t 
■nger tvin CHI CM2 i MF FKTwmw am iNTarnal <V mate) • Sate panal a y ,*»-• 
son / «n vipur • U" <tete»*nc* ol Chi ana CM2 a i . a io.mi ae p iayan at amgla Vaco 
• lawn gw M lattp oUpU • Mo *IXM • tm9* '"Wt 1 'US* add HO 00 pa. 
ufM fty pcMiaga mkmm oromt add !**% o' total o*«te< Km <»wtd w>’a * ~»ta 


RAMSEY D-1100 
VOM MULTITESTER 

Compact and reliable designed to 
service a wide variety ot equipment 
Features include • mirror back 
scale e double-jeweled precision 
moving coil • double overload pro* 
lection e an ideal low cost unit lor 
tho beginner or as a spare back-up 
unit 


test leads and 
battery Included 


$1 9 85 


NEW RAMSEY 1200 
VOM MULTITESTER 

Check transistors, diodes and 
LEDs with ibis professional quality 
meter Other features include, 
decibel scale • ? 0 K volt metering 
system • 3V mirrored scale • 
polarity switch • 20 measuring 
ranges • safety probes • high 
impact plastic case 


last leads and 
battery Included 


$2495 


RAMSEY D-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital mea¬ 
surements at an amazingly low 
cost • in-line color coded push 
buttons, spoeds tange selection 
• abs plastic lilt stand • recessed 
input jacks • overload protection 
on all rangos • 3 -> digit ICO dis¬ 
play with auto zero, auto polarity 
& low BAT indicator 


$ 49 95 


battery included 


• •• 


isnsiv «•*•••* ^ 


CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab quality at a breakthrough price Features 

• 3 frequency ranges each with pre amp • dual 
selectable gale times • gale activity indicator 

• 50mV (fc ISO MHz typical sensitivity • wide 
frequency range # t ppm accuracy 


$ 119 95 

CT 70 kil 
BP-4 mc«d pack 


wired includes 
AC adapter 


CT-90 9 DIGIT 600 MHz 
COUNTER 

The most versatile to* less than J300 Fratines 3 
selectable gate times * 9 digits • gate indicator 

• display hold • 25mV fcf> 150 M»‘z typ« ai *>n 
sitivity • tO MHz timebase for WWV calibration 

• t ppm accuracy 


$ 149 95 sass?" 

CT-90 kit 

OV-1 0 t PPM oven timebase 
BP 4 mead pack 


CT-12S 9 DIGIT 1.2 GHz 
COUNTER 

A 9 digit counter that will outperform units cost 
mg hundreds more • gate indicator • 24mV & 
150 MHz typical sensitivity • 9 digit display 
• t ppm accuracy • display hold • dual inputs 
with preamps 


*16995 

BP 4 mead pack 


wired Includes 
AC adapter 


CT-50 8 DIGIT 600 MHz 
COUNTER 

A versatile lab bench counter with optional 
receive frequency adapter, which turns the CT- 
50 into a digital readout for most any receiver 
• 25 mV (a) 150 MH/ typical sensitivity • 8 digit 
display • t ppm accuracy 

*169 95 .... 

CT -50 kit Sttt-tS 

RA 1 receiver adapter kil t4.f5 




*9 

PV • 

• 
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DM-700 DIGITAL MULTIMETER PS-2 AUDIO MULTIPLIER 


Professional quality at a hobbyist price Fee 
lures include 26 different ranges and 5 tunc 
lions • 3 i digit < inch LEO display • auto 
matte decimal placement • automatic polarity 


*11995 

DM 700 kit 
MP-1 probe set 


wired Includes 
AC adapter 


The PS-2 is handy for high resolution audio 
resolution measurements multiplies U*’ >n tre- 
quency • great tor PL lone measurement 
• multiplies hy to or 100 • 0 0t Hi rev lulton A 
built m signal preamp,'condition** 


54995 


PR-2 COUNTER PREAMP 

The PR-2 is ideal to* measuring weak signals 
Irom to to 1 000 MH 1 • Itat 25 db gam • BMC 
connectors • great tor shifting RF • ideal 
'ecoivor/TV preamp 


$4495 


wired includes 
AC adapter 


PS-1 B GOO MHz PRESCALER 

Eatonds the range of your present counter to 
600 MHz • ? stage preamp • divide by 10 cir 
Cuitry • sonvlivity 25mV '50 MHz • BNC 
connectors • drives any counter 


*5995 


wired Includes 
AC adapter 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug S 8.95 
High impedance probe, light loading . . 16.95 

Low pass probe, audio use. 16.95 

Direct probe, general purpose use. 13.95 

Till ball, lor CT-70. 90. 125 . 3.95 


PHONE ORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 


TERMS • satisfaction quaranteed • examine lor 10 days il not pleased return in 
original lorm lor refund • add 6 : lor shipping and insurance lo a maximum ol 
S10 00 a overseas add IS'i lor surface mail • COD add S? bO (COO in USA only) 
• orders under Sib 00 add SI bO • NY residents add 1 sales tax • 90 day parts 
warranty on all kits • I year parts & labor warranty on ill wired units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 

Penfield. N.Y. 14626 
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(6X AUPLIFl£R/DETECTOR t 



fig. 2. Schematic diagram of logarithmic detector. Circuit provides a 60-dB dynamic range. (See figs. 4 and 6 for details 
of amplifier/detector stages and calibrator unit.) 


the signal with mainly the logarithmic portion of its 
characteristic. The detector outputs are combined, 
partly overlapping, compensating for the less desirable 
portions of their characteristics. This translates to a 
60 dB range logarithmic conversion of an RF inputted 
signal. The reason for the 60-dB range is that it looked 
about right for Amateur Radio use. It covers the 9 
S-units, plus an extra 6 dB. In practice, this represents 
sufficient dynamic range for determining carrier and 
unwanted sideband suppression, filter shape factors, 
and for detecting side lobes of crystal filters. 

transient response 

CR1 and Cl form a peak detector (fig. 3). With R1 
given. Cl must be adequately large for charging to the 
full signal peak voltage. If it is not, the detected DC 
voltage is no longer a true function of the RF ampli¬ 
tude. If, on he other hand, the RC time constant is 
too long, the circuit may not be capable of following 
the transients — e.g., of those caused by the possibly 
steep skirts of a filter swept at a high rate. 

In this case, the value of 0.001 fiF for Cl allows an 
acceptable compromise between the lowest frequency 
(50 kHz) at which I decided that the detector should 
still be usable, and a transient response that should 
not take more than 0.5 millisecond to be fully 
displayed. In practice this means that using a (flicker- 
free) time base of 20 times per second, the amplitude 
could make a full-range jump in less time than it would 
take to displace the oscilloscope light spot horizon¬ 
tally by 1 percent. This makes the detector reasonably 
fast, so that it can even be used as part of a spectrum 
analyzer or panoramic receiver. 



amplifier 

Each amplifier stage has been designed for a gain 
of exactly 10 dB over practically the whole range of 
intermediate frequencies used in Amateur Radio equip¬ 
ment, extending from the old 50-kHz "Q-fiver" to the 
more modern 9- and 10-MHz transceiver filters. Fur¬ 
ther requirements were a low output impedance 
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(about 50 ohms) to avoid loading by the detector with 
its varying impedance, and a dynamic range with a 
few dBs to spare before the transistor saturates. This, 
as well as the bandwidth and stability, has mainly been 
obtained by applying heavy negative feedback. 

With only 100 pF across the emitter resistor of each 
amplifier, the bandwidth is about 2 MHz at the 0.5 
dB points. However, by adding extra capacitance the 
bandwidth can easily be increased to 14 MHz without 
deteriorating the flat frequency response. This brings 


table 1. Final test results. 

frequency range; 

50 kHz to 14 MHz ( 1 dB) 

RF input: 

60 dBm to 0 dBm (50 ohms), or 

0 22 mV to 0.22 V (500 ohms) 

DC output: 

0 to 120 mV (oscilloscope sensitivity 
of 20 mV/division at 10 dB) 

maximum error 
power supply 

1.5 dB 

requirements: 

120 volts/100 mA 




Using the logarithmic detector for sweeping an IF amplifier 
352 kHz IF bandpass crystal filter with continuously variable 
bandwidth in WWII German receiver (Mw.E.C.I. Top; at maxi 
mum bandwidth 15 kHz); bottom, at minimum bandwidth 
1130 Hz) (sweep rate 5 Hz). 

the detector perfectly in line with the compact IF 
sweep generator published last month in ham radio. 1 

Only readily available components were used. The 
BC237A is a rather popular audio transistor (at least 
here in Europe), and the only reason why the 1N4154 
was chosen was that, at the time, it was the least 
expensive diode available in the local parts shop. A 
perhaps more common 1N914 or 1N4148 would proba 
bly work just as well. Normal 5 percent resistors were 
used (note that 5 percent resistance means 0.5 dB 
tolerance), yet only a slight correction was necessary 
to get the voltage gain of each stage at exactly 3.16 
times (10d BI. 

The input impedance of the logarithmic detector is 
about 500 ohms. In case a 50-ohm input impedance 
is desired, merely connect a 120 ohm and a 100 ohm 
resistor in parallel with the RF input plug. 
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DO YOU HAVE 
AN HEIRLOOM 
RADIO? 


Well... they might not last forever. However, there are certainly many old¬ 
er model KDKs out there in ‘Ham Radio-land' just chuggln away. Every 
day calls come from all over asking for Information and advice on care 
and feeding of an FM- f 44sx or a ‘2015 and there are even a few older than 
that but some of them seem to be In disguise. That’s a tribute to the folks 
who design and make the KDK. They care about building a radio to last 
longer because their name and their pride are on the front of each one. 
BUT ... What we are really getting to Is we would really like for all you 
folks who have known and loved your KDK's all these years to go and up¬ 
date yourselves by purchasing a newer KDK, one like, say, the FM-2033 or 
maybe an FM-7033 UHF. That way you can start your own collection of 
heirloom KDK radios. Right there in your own hometown. Take a look at 
the chart of available models and visit your nearest KDK dealei and check 
them out. We think you will drive home with one. 


MAXPAC STACK 
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SPECIFICATION 


NUMBER OF MEMORIES 
MEMORY SCANNING 
BAND SCANNING 
FREQUENCY RANGE 
OUTPUT POWER HI/LO 
REPEATER OFFSET 
SUB AUDIBLE TONE 
SENSITIVITY 
BANOWIDTH 
SELECTIVITY 


FM-4033 220 MHZ 


FM-7033 440 MHZ 


FM-6033 50 MHZ 


10 Memories -t- CALL CHANNEL organized as two banks ol 5 channels each. (CH 1-5. CH 6-10. CALL.) 
Memories may be scanned A(1-5), B(6-10). A + B(1-10) or AxB(1-5) 

Programmable band scan between values loaded into memories 5 and 10. step size set in INIT module 


142.000-149.995 MHZ 
25/2.5 Watts 
600 kHZ UP or Down 
103.5 @ 500 Hz Dev 
0.2 uV@12dB SINAD 
*5 kHZ @ -6 dB 
±12.5 kHZ @ -60 dB 


220-224.995 MHZ 

440-449.975 MHZ 

25/2.5 Watts 

10/2 Watts 

1.6 MHZ UP or Down 

5 MHZ UP or Down 

103.5 @ 500 Hz Oev 

Oipswltch Select 

0.35 uV@12dB SINAD 

0.4 dB @ 12 dB SINAD 

±5 kHZ @ -6 dB 

±5 kHZ @ -6 dB 

±12.5 kHZ @ -60 dB 

±12.5 kHZ @ -60 dB 


50.00-53.995 MHZ 
10/2 Watts 
600 kHZ UP or Down 
103.5 @ 500 Hz 
0.2 uV @ 12 dB SINAD 
±5 kHZ @ -6 dB 
±12.5 kHZ @ -60 dB 


0 THL CORP. 


AMPLIFIERS • PREAMPS • COUPLERS 

TEAM THL LINE-UP 
FOR ’85 SEASON 


TEAM THL brings competition class performance to everyday operation. 
Whether you're looking for a little more performance or a "super charger" 
boost. TEAM THL products can get you out of the pits and back in the 
race better and taster almost every time. Three different power perfor¬ 
mance classes in either VHF or UHF band capability give the TEAM THL a 
broad spectrum of performance options. So remember the next time you 
get beat In the race, soup-up yourself with a product from TEAM THL 



Specifications 
Pre-Amp Type 
Power Metering 
Input (Watts) 
Output (Watts) 
SSB Mode 
Sugg. Retail 



HL-35V 


HL-35VL 





HL-85V 

HL-I10V 

HL-160V 

HL-160V25 

| HL-20U | 

HL-30U 

HL-60U 

HL-120U 

Gaas-FET 

Gaas-FET 

M0S-FET 

M0S-FET 


Gaas-FET 

Gaas-FET 

Gaas-FET 

Meter 

Muter 

Meter 

Meter 


LED 

Meier 

Meter 

10-14 

3-14 

3-14 

20-30 

mSM 

1-4 

8-14 

8-14 

70-90 

90-110 

140-160 

140-160 


25-30 

45-60 

90-110 

YES 

YES 

YES 

YES 

m 9H 

NO 

YES 

YES 

S169.95 

S239 95 

$349.95 

$299.95 

$114.95 

$129.95 

$229 95 

$379.95 


2000 Avenue G, Suite 000. Plano. Ta*as 70074 
Phone (214| 423 0024 TLX 79-4763 ENCOMM DAL 










































































BULLET 


__For more than 40 yeatA we 

have been serving the amateur 
community with QUALITY PROOUCTS and 
DEPENDABLE "SE R V-l-C-E” and. we fully intend to 
carry on this proud tradition with even MORE new 
product lines plus the some "fair" treatment you've 
come to rely on. Our reconditioned equipment is of the 
finest quality with 30, 60 and even 90^day ports and 
labor warranties on selected pieces 
And. remember 

— WE SERVICE WHAT WE SELL — 


AM 
AMECO 
AMERITRON 
AMT II 


ASTRON 
ANTENNA 
SPECIALISTS 
B A W 
BENCHER 
BUTTERNUT 
CUSHCRAFT 
DIAWA 


DRAKE 

IMCOMM 

MUSTIER 

ICOM 


KANTRONICS 

KIM 

KIM 

LARSEN 

MEJ 

MINI PRODUCTS 
MIRAGE 


MOSEIET 

NTE 

PALOMAR 
RADIO CALLBOOK 


ROHN 

TELEX / NYGAIN 
TEN TEC 

TRIO-KENWOOD 
UNADILLA / RETCO 
TAESU 


Writetoda^oi^uHatestj 
I Bulletin/Used Equipment List. 
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SELECTION 




S-E-R-V-l-C-E 


SATISFACTION! 


STORE HOURS: 

9 5 P M. (CST) 
MONDAY fl.ru EKIDAT 
OPEN SATURDAYS 
from 9-1 P.M. (CST) 
CIOSED 

SUNDAYS/HOLIDAYS 


MAIL AND 
THiPHONI 
ORDCK 
WILCOAAID 
They’re our 
business! ( 


P.O. Box 73 
208 East Kemp 
Watertown, SD 57201 


AMATEUR CENTER 


AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER' 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 

Call or Write Us Today For a Quote! 

You'll Find Us to he Courteous, Knowledgeable 
and Honest 

PHONE ( 605 ) 886-7314 



AEA AMT-1. REGULARLY $479.95 

NOW ONLY $299.95 

THE AMTOR TERMINAL UNIT 111 Works with any 
ASCII terminal or personal computer wilh a terminal 
program. Also works RTTY, CW, ASCII. 

ORDER YOURS TODAY! Limited quantities 



STATE OF 
THE ART 

The 1985 Edition of The Radio 
Amateur's Handbook carries on 
the tradition of the previous edi¬ 
tions by presenting 1028 pages of 
comprehensive information for the 
radio amateur, engineer, tech¬ 
nician and student. Paper edition: 
$15 in the U S.. $16 in Canada, 
and elsewhere. 


THE AMERICAN RADIO RELAY LEAGUE 
225 MAIN ST 
NEWINGTON CT 06111 


« HIGHEST QUALITY « 
ALUMINUM ^ 

"muss'’ • TELESCOPING (CRANK-UP) 
MOM T 60 H • GUYEO (STACK-UP) 

• TILT OVER MODELS 
Easy to install. Low Prices. 
Crank-ups to 100 It. 



Li BOX 2806HR 

II VERO BEACH. FLA 32960-2806 
If (305) 567-3423 TELEX 80-3405 


This publication is 
available in microform 
from University 
Microfilms 
International 


Please send information about these titles 


0>mp.inv Inslitwtmn 


Call loll fr.N- B4H» 521 1044 tn Michigan 
AIusIlh end llawnu rail collect 313-761 4700 Or 
mml inquiry to Univenuly Microfilms Interaalinnnl. 
300 North Zmb Road. Ann Arbor. Ml 48106 
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Reader Service 


For literature or more information, locate 
the Reader Service number at the bottom of 
the ad. circle the appropriate number on 
this card, affix postage and send to us 
We ll hustle your name and address to the 
companies you're interested in 


101 113 125 137 149 161 173 

102 114 126 138 150 162 174 

103 115 127 139 151 163 175 

104 116 128 140 152 164 176 

105 117 129 141 153 165 177 

106 118 130 142 154 166 178 

107 119 131 143 155 167 179 

108 120 132 144 156 168 180 

109 121 133 145 157 169 181 

110 122 134 146 158 170 182 

111 123 135 147 159 171 183 

112 124 136 148 160 172 184 


185 197 209 221 233 245 257 

186 198 210 222 234 246 258 

187 199 211 223 235 247 259 

188 200 212 224 236 248 260 

189 201 213 225 237 249 261 

190 202 214 226 238 250 262 

191 203 215 227 239 251 263 

192 204 216 228 240 252 264 

193 205 217 229 241 253 265 

194 206 218 230 242 254 266 

195 207 219 231 243 255 267 

196 208 220 232 244 256 268 


269 281 293 305 317 329 341 

270 282 294 306 318 330 342 

271 283 295 307 319 331 343 

272 284 296 308 320 332 344 

273 285 297 309 321 333 345 

274 286 298 310 322 334 346 

275 287 299 311 323 335 347 

276 288 300 312 324 336 348 

277 289 301 313 325 337 349 

278 290 302 314 326 338 350 

279 291 303 315 327 339 

280 292 304 316 328 340 


Limit 15 inquiries per request 

NAME--.CALL_ 
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CITY_STATE_ZIP_ 

Please use before September 30,1985 
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DC OUTPUT ImV) 


RF INPUT IPBipI 


fig. 5. DC output voltage as function of RF input level. 



The ripple residue on the DC output voltage is 
imperceptibly small. Only for RF input signals at fre¬ 
quencies lower than a few hundred kHz, the picture 
lines on the scope tend to become a bit woolly. The 
LP filter, consisting of an 88-mH coil and two 900-pF 


capacitors, also removes that last remainder of RF. Its 
influence begins around 20 kHz, far beyond the point 
at which it could limit the transient response. At 28 
kHz the ripple is already suppressed by 20 dB. In case 
the detector is never used below, say 300 kHz, the coil 
and two capacitors could be omitted, leaving the 
detector without any coil at all. 

trimming procedure 

This consists of applying an RF signal of about 1 
volt to the input, thereby saturating all detector stages. 
The signal frequency should be somewhere between 
100 kHz and 1 MHz. Using a high-impedance 
voltmeter, measure the DC voltage at each detector 
test point and see that all are equal (fig. 4). If not, 
increase a possibly low voltage be selecting resistor 
R in parallel with the 82-ohm emitter resistor of the 
corresponding amplifier. 

To achieve the full 14-MHz bandwidth, apply a 
10-MHz signal, saturating all detectors again. Increase 
the possibly low test-point voltages this time by 
paralleling an extra capacitor across the emitter resistor 
of the deficient amplifier. Figure 5 shows how the end 
result looks after applying the above procedure. The 
regularity of the dB scale divisions is well acceptable, 
as shown, with only a slight compression at the top 
and bottom end. This effect is difficult to avoid; it is 
caused by the (only partly compensated) first and last 
detectors lacking the correcting overlap of a neighbor. 

calibrator 

The logarithmic detector works satisfactorily, is sim¬ 
ple and inexpensive to construct, and requires no 
sophisticated parts or test equipment. If this seems 
to be almost too good to be true and you're wonder¬ 
ing, "where's the catch?" you're right. There is a 
"catch," and it's in the CR2 diodes. 

The textbooks state that the voltage drop across a 
silicon diode junction decreases by about 2 to 2.5 milli¬ 
volts for every degree centigrade rise in temperature. 
Here there are up to six of them, all adding up. 
Although the effect is eventually reduced by voltage 
division, it still works out to a few millivolts on the end 
result. 

This explains why, on a really chilly day, one may 
find that the whole dB scale has stretched somewhat 
and the vertical sensitivity of the scope has to be 
reduced by 5 or 10 mV to restore the calibration of 
10 dB per division. This minor inconvenience (inci- 
dently, it is the only "warming-up" effect noticeable) 
does not justify spoiling the simplicity of the design 
by the addition of extra compensation circuitry. 

Nevertheless, those who would feel more bothered 
by possible level inaccuracy than by the discomfort 
of an under-cooled Amateur station, may wish to 
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OSCILLOSCOPE 


FILTER CIRCUIT TO BE 
MEASURED 


RF INPUT RC-S8/U 


V 


IF OUT 

9 



RECEIVER (ACC OFF) 






@ 

fig. 7. Some applications for a logarithmic detector: (A) Measuring frequency response of an RF filter; (B) Reliable "S" 
meter, SI to S9 + 6dB. (C) Single range RF microwattmeter, 2 nanowatts (at 3 percent FSDI to 1 milliwatt (at 100 percent 
FSD); (D) 60 dB field-strength indicator. 


incorporate a built-in 0-dBm calibrator (fig. 6). Once 
the 0-dBm level is set at the correct height of six divi¬ 
sions on the scope screen, the other decades fall into 
place by themselves. The device consists of a sine- 
wave oscillator that provides a 500 kHz constant ampli¬ 
tude source of energy. Calibration is not difficult 
because the oscilloscope itself could be used for the 
initial setting of the 0-dBm calibrator output voltage. 
Just remember that 0-dBm into 50 ohms corresponds 
to 0.62 volt peak-to-peak (0.22 volt RMS). 

applications 

The application of the logarithmic detector is not 


limited to sweeping filters only. As some examples in 
fig. 7 show, it could be the backbone for an RF 
microwatt meter with a linear dB scale, or the develop¬ 
ment of a truly reliable S-meter. Adding a simple tuned 
circuit results in a deluxe field-strength meter for the 
HF bands down to 20 meters. 

references 

1 R. Ferranti, WA6NCX/1, "Design Notes on a Panoramic Adapter/' ham 
radio, February, 1983, page 26. 

2. Hans Evers, PA0CX, "Compact IF Sweep Generator," ham radio, June, 
page 35. 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


Band 

Kit 

Wired 

10M,6M, 

2M.220 

$680 

$880 

440 

$780 

$980 


FEATURES: 

• SENSITIVITY SECONDTO NONE; 0.15 uV (VHF), 0.2 uV(UHF)TYP. 

• SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER 
&CERAMIC FILTER FOR > lOOdBAT ± 12KHZ. H ELICAL RESON¬ 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASYTUNETRANSMITTER;UPTO20WATTSOUT(UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS , LINKS. TELEMETRY, ETC. 



• T51 VHFFMEXCITERfor10M,6M,2M, or 
220 MHz. 2 Watts continuous, up to 3 W 
intermittent. $68/kit. 

• T451 UHF FM EXCITER 2to3 Watts. Kit only$78. 

Xtal oven avail. 

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters. Several models. 
Kits from $78. 


NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND & UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


ACCESSORIES 


Models to cover every practical rf & If range to listen to SSB, 
FM, ATV, etc. NF = 2 dB or less. 

^ n * #n0 * ** #ca * v * r 

VHF MODELS £££ SIm 

Kit with Case $49 «£» £«■ 

Loss Caso $39 220-224 50-54 

Wired $69 222-224 28-30 

uhfmopels 

Kit with Case $59 435-437 28-30 

LessCase $49 

Wired $75 439.25 61.25 


SCANNER CONVERTERS Copy 806 M Hz Band on any scan- 
ner. Wlredftested ONLY $88. 


TRANSMIT CONVERTERS 


For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi 
mode rig for each band? Can be linked with receive convert¬ 
ers for tran8ceive. 2 Watts output vhf, 1 Watt uhf. 

Exciter Antenna 
For VHF Input Range Output 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

For UHF, 
Model XV4 
Kit $99 
Wired $169 


Exciter 
input Range 

28-30 

28-29 

28-30 

27- 27.4 

28- 30 
50-54 

144-146 

50-54 

144-146 


*Add $20 for 2M Input 


VHF A UHF LINEAR AMPLIFIERS. Use with above. 
Power levels from 10 to 45 Watts. Several models, 
kits from $78. 



Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp. 


FEATURES: 

e Very Low Noise: 0.7 dB VHF, 0.8 dB UHF 
e High Gain: 18 to 28 dB, Depending on Freq. 
e Wide Dynamic Range for Overload Resistance 
e Latest Dual-gate GaAs FET, Very Stable 

MODEL TUNES RANGE PRICE 


LNG-28 

LNG-50 

LNG-144 

LNG-160 

LNG-220 

LNG-432 

LNG-800 


26-30 MHz 
46-56 MHz 
137-150 MHz 
150-172 MHz 
210-230 MHz 
400-470 MHz 
800-960 MHz 


HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce intermod and 
cross-band interference 
in critical applications. 
12dBgain. 



Model 

HRA-144 
HRA-220 
HRA-432 
HRA-( ) 
HRA-{ ) 


Tuning Range 

143-150 MHz 
213-233 MHz 
420-450 MHz 
150-174 MHz 
450-470 MHz 


• M0-202 FSK DATA MODULATOR. Run up 

to 1200 baud digital or packet radio sig¬ 
nals through any FM transmitter. Auto¬ 
matically keys transmitter and provides 
handshakes. 1200/2200 Hz tones. Kit only 
$45. 

• DE-202 FSK DATA DEMODULATOR. Use 

with any FM receiver to detect packet ra¬ 
dio or otherdigital data in “202” modem 
format. Provides audio conditioning and 
handshakes. Kit only $38. 

• COR-2 KIT With audio mixer, local 
speaker amplifier, tail & time-out timers. 
Only $38. 

• COR-3 KIT as above, but with “courtesy 
beep". Only $58. 

• CWID KITS 158 bits, easily field program¬ 
mable, clean audio. Kit only $68. 

• A16 RF TIGHT BOX Deep drawn alum, 
case with tight cover and no seams. 
7x8x2 inches. Designed especially for 
repeaters. $20. 

• DTMF DECODER/CONTROLLER KITS. 

Control 2 separate on/off functions with 
touchtones®, e.g., repeater and auto¬ 
patch. Use with main or aux. receiver or 
with Autopatch. Only $90 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90. Requires DTMF Module. 

• SIMPLEX AUTOPATCH. Use with your FM 
transceiver. System includes DTMF & Au¬ 
topatch modules above and new Timing 
module to provide simplex autopatch and 
reverse autopatch. Complete patch sys¬ 
tem only $200/kit. Call or write for details. 


• Call or Write for FREE CATALOG 

(Send $2.00 or 4 IRC's for overseas mailing) 

• Order by phone or mail • Add $3 S & H per order 

(Electronic answering service evenings & weekends) 

• Use VISA, MASTERCARD, Check, or UPS COD. 


hamlromcs, me. 

65-E MOUL ROAD • HILTON NY 14468 

Phone: 716-392-9430 Harntronics' is a registered trademark 
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propagation update 

When it comes to discovering 
new propagation modes and extend¬ 
ing DX records, the VHF/UHF/SHF 
frequencies represent Amateur Radio's 
latest frontier. Judging from corre¬ 
spondence and on-the-air discussions, 
there's a pioneering spirit — and a 
great curiosity about the unknown — 
among hams active on these bands. 

Because reader response to last 
July's column 1 on VHF/UHF propaga¬ 
tion was so encouraging, I've dedi¬ 
cated this month's column to expand¬ 
ing and updating the material pre¬ 
sented in that issue. 

VHF/UHF/SHF frequency 
bands 

It wasn't too many years ago that all 
frequencies above 40 GHz were open 
to Radio Amateurs. However, as 
research in millimeter waves increased, 
commercial and government interests 
forced subdivision of the frequencies 
between 40 and 300 GHz. From our 
point of view, this measure created 
new bands to explore as separate 
entities. 

Table 1 shows all the major 
VHF/UHF/SHF bands available to 
Radio Amateurs. WARC also subdi¬ 
vided these frequency assignments by 
IARU regions. Generally speaking, 
Region 1 includes most of Africa, 
Europe, and the Soviet Union. North 
and South America as well as Hawaii 
are in Region 2, and the Southern por¬ 
tions of Asia and the Oceania nations 
are in Region 3. 

In recent years there has been a 
tendency to designate all bands in 
meters rather than by frequency in 
MHz. I've therefore listed the metric 


band designations next to each fre¬ 
quency assignment on the table. Note 
that in some cases a band may or may 
not be available in some regions. For 
instance, although UK Amateurs have 
a 4-meter band, they have no frequen¬ 
cies available between 2 meters and 70 
cm. Region 2, on the other hand, has 
a 6-meter band and a 135-cm band. 
Where known, I've listed differences 
in frequency assignments. Normally 
speaking, the differences are not sig¬ 
nificant unless you are operating out¬ 
side your region — such as in EME! 

VHF/UHF/SHF DX records 

By the time last July's ham radio 
appeared, many of the VHF/UHF/ 
SHF DX records listed in my column, 
prepared two months earlier, had been 
broken. To me, DX records — especi¬ 
ally in the world above 50 MHz — are 
a major driving force in the progress 
of communications technology. At a 
glance, they reveal not only the devel¬ 
opment of the state of the art, but also 
suggest the possibilities and challenges 
available. 


The VHF/UHF/SHF DX records 
claimed worldwide and given in last 
year's July column have been, with the 
exception of those claimed for EME, 
updated and listed in table 2. Table 
3 shows EME record claims. In recent 
years many of the records once held 
in Region 2 have shifted to other 
regions because of special propagation 
modes such as transequatorial (TE) or 
tropo ducting favoring these other 
regions. This has tended to discourage 
DXing in those areas in which only 
more conventional propagation modes 
such as aurora and meteor scatter are 
available. So I'll try a new approach 
(one already used, by recordkeepers in 
Region 1), listing, in table 4, only 
North American DX claims. This table 
lists DX records by propagation modes 
for all VHF/UHF/SHF bands on which 
Amateur comunications records have 
been claimed. 

I hope that this type of listing will f 
inspire increased effort and exploration 
of the various propagation modes, 
especially here in North America. The 
data listed in table 4 was difficult to 
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table 1. 

Major VHF/UHF/SHF worldwide Amateur Radio frequency assignments. 

band 

frequency range 

notes 

6 meters 

50-54 MHz 

CW only between 50.0-50.1 in USA. Only a few 
assignments in Region 1. 

4 meters 

70.025-70.5 MHz 

Primarily United Kingdom. 

2 meters 

144-148 MHz 

CW only between 144.0-144.1. Except in Region 

2, most other countries have only 144-146 MHz. 

135 cm 

220-225 MHz 

Region 2 only. 

70 cm 

420-450 MHz 

Region 2, Canada only 430-450. Most of the rest 
of world has only 430-440 MHz. 

33 cm 

902-928 MHz 

Not yet available in USA except for those with 

FCC experimental licenses. Canada has same but 
on A3/F3 only. 

23 cm 

1215-1300 MHz 

1215-1240 still available in Canada, but recently 
withdrawn in USA. Some countries in Region 1 
do not have the full assignment. Others have 
power or EIRP restrictions. 

13 cm 

2300-2450 MHz 

2310-2390 was removed for USA on November 6, 
1984. Many Europeans cannot operate below 

2320. Japan has only 2400-2450. 

9 cm 

3300-3500 MHz 

Some area restrictions apply. UK has 3400-3475. 

6 cm 

5650-5925 MHz 

Some area restrictions apply. UK has 5650-5850. 

3 cm 

10.0-10.5 GHz 


12 mm 

24-24.25 GHz 

24-24.05 in West Germany 

6 mm 

47-50 GHz 

47-47.2 in West Germany, 48-50 in USA 

4 mm 

71-76 GHz 

75.5-76 in West Germany 

2 mm 

142-170 GHz 

165-170 GHz in USA, 142-144 GHz in West 

Germany. 

12 fim 

240-250 GHz 

248-250 in West Germany. 

10 n m 

300 GHz and above 

No restrictions in USA 


table 2. Claimed VHF/UHF/SHF terrestrial OX records (worldwide). EME records 
are shown in table 3. 

DX 


band 

6 meters 

record holders 

(see Note 1) 

date 

mode 

miles 

(km) 

4 meters 

GW4ASR/P-5B4CY 

June 7, 1981 

E s 

2153 

(3465) 

2 meters 

I4EAT-ZS3B 

March 30, 1979 

TE 

4884 

(7860) 

135 cm 

KP4EOR-LU7DJZ 

March 9, 1983 

TE 

3670 

(5906) 

70 cm 

KD6R-KH6IAA/P 

July 28, 1980 

ducting 

2550 

(4103) 

23 cm 

KH6HME-N6CA 

June 24, 1984 

ducting 

2472 

(3977) 

13 cm 

VK5QR-VK6WG/P 

February 17, 1978 

ducting 

1170 

(1883) 

9 cm 

G3LQR-SM6HYG 

July 11, 1983 

ducting 

576 

( 927) 

6 cm 

G3ZEZ-SM6HYG 

July 12, 1983 

ducting 

610 

( 981) 

3 cm 

12 mm 

I0S N Y / EA9-I0Y LI /1E9 
I3SOY/3.IW3EHQ/3-I4BER/6, 

July 8, 1983 

ducting 

1032 

(1660) 


I4CHY/6 

April 25, 1984 

LOS 

180 

( 289) 

6 mm 

DJ1CR-DL3ER/P 

June 11, 1984 

LOS 

9.3 

( 15) 

10 fim 

WA2GFP/2-K2KXS/2 

June 10, 1983 

LOS 

0.2 

( 0.3) 

Note 1. 6 meters has been omitted from this listing because long-path QSOs {those exceeding 

12,440 miles or 20,016 km) have been reported during solar cycles 19 and 21. 


obtain in this initial phase; I'm not 
aware of any other attempt to compile 
and list it all in a single source. I've 
been filing much of this type of infor¬ 
mation for over 15 years. Lately, doz¬ 
ens of letters had to be written, and 
it took the effort of many others to 


bring this information together, especi¬ 
ally on the various propagation modes. 
In this first attempt, some of the list¬ 
ings may not really represent the best 
or most recently attained North Ameri¬ 
can record. Because information may, 
in some cases, be simply unavailable. 


some propagation modes may not be 
listed. 

I'll be glad to act as a coordinator for 
all North American and worldwide 
VHF/UHF/SHF DX claims and will 
continue to compile and update these 
records and make them available to 
ham radio and other publications. If 
you think that you or someone else 
holds a better DX record than any of 
those shown in these tables. I'll be glad 
to consider your claim. For record 
keeping purposes. I've prepared a 
comprehensive form to be filled out 
when claiming a record. Just send me 
an SASE, appropriately marked, and 
I'll send you a copy. 

propagation breakdown 

In last year's propagation column I 
listed over 20 distinctly different modes 
of VHF/UHF/SHF propagation. I also 
made several propagation predictions 
that came to pass soon after the issue 
appeared. This experience only rein¬ 
forced my feeling that the VHF/UHF/ 
SHF frequencies are a great place for 
experimentation. In light of other infor¬ 
mation now available, new material 
should be added to the content of last 
year's column. 

F2 propagation. There's no doubt 
that solar cycle 21 peaked higher than 
expected, but it is now approaching 
minimum. Figure 1 summarizes sun¬ 
spot data for the last few cycles. While 
it may be easy to conclude that the 
sunspots will bottom out in 1986-1987, 
they will increase again and probably 
peak in 1990. However, it is my belief 
that cycle 22 won't equal the high peak 
of cycle 21. 

I believe this because there seems to 
be more than enough evidence to link 
high sunspot activity to the lineup of 
the planets in certain special arrange¬ 
ments. The late John Nelson of RCA 
was a strong proponent of this theory 
and explained it well. 2 The planets line 
up best about every 175 or so years, 
with the best alignment occurring in 
1984. I doubt that many of us will be 
around in the year 2159! 

Nelson also pointed out that the 
actual sunspot activity peak occurs 
when certain major planets are at 90 
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table 3. Worldwide claimed EME DX records. (See table 4 for North American ElVIE 
records.) 


DX 


band 

record holders 

date 

miles 

(km) 

6 meters 

K6MYC-K8MMM 

July 24, 1984 

2127 

( 3422) 

2 meters 

K6MYC/KH6-ZS6ALE 

February 18, 1983 

12088 

(19450) 

135 cm 

K1WHS-KH6BFZ 

November 17, 1983 

5058 

( 8139) 

70 cm 

F9FT-ZL3AAD 

April 18, 1980 

11679 

(18793) 

23 cm 

PA0SSB-ZL3AAD 

June 13, 1983 

11595 

(18657) 

13 cm 

PA0SSB-W6YFK 

April 5, 1981 

5491 

( 8836) 


9 cm and 

above none reported 


degrees to each other with respect to 
the sun. Furthermore, the minor plan¬ 
ets tin particular Mercury and Venus) 
introduce secondary peaks on the 
main curve. This probably explains 
why the F2 activity seemed to peak in 
1979, then disappeared and finally 
came back in 1981 at a slightly 
diminished level. 

Much was learned about F2 on 6 
meters during cycle 21. For instance, 
based on tests between G3SSD and 
VE1AVX, F. M. Smith, G8KG, has 
speculated that the 10.7 cm (2800 
MHz) solar flux must reach at least 160 
for the MUF to reach 50 MHz. 3 Values 
for other MUFs with equivalent sun¬ 
spot numbers are shown in fig. 2. The 
10.7 cm solar flux as measured at 
Ottawa (the reference station for 
NOAA) is broadcast at 18 minutes 
after each hour on WWV and is avail¬ 


able any time by calling 303-497-3235. 

I have used MINIMUF 4 to predict 
openings over paths as long as 6000 
miles (9654 km) with reasonable accu¬ 
racy. Solar flux can be determined by 
using the following approximate 
equation. 

solar flux = 

63.7 + 0.73R + 0.0009R 2 (1) 

where R is the daily sunspot number. 

With this knowledge, improved 
equipment, and an increase in coun¬ 
tries that should have 6-meter privi¬ 
leges by 1990, we should all have 
something to look forward to during 
the next solar cycle. 

E s (mid-latitude sporadic-E). Spora- 
dic-E propagation is one of the main 
propagation modes used by 6-meter 
operators. In the mid-northern lati¬ 


tudes it usually begins in May and ends 
in early August. A secondary but 
weaker peak may come during Decem¬ 
ber and early January. 

Ernest Smith and Edwin Davis have 
been studying E s propagation for 
many years. 5 They speculate that E s 
propagation is caused when the upper 
atmosphere, ionized by solar radiation, 
is subjected to a wind shear. They note 
that the effects are masked in some 
parts of the world by precipitation of 
charged particles at high latitudes and 
unstable plasmas in the charged par¬ 
ticle stream at the magnetic equator. 
They also point out that during the E s 
season, propagation will occur about 
1 percent of the time in the southern 
USA and will drop to 0.3-0.4 percent 
in the northern USA and southern 
Canada. Contrast this with a probabil¬ 
ity of 5-6 percent for the Japanese! 

The early 1984 E s season started off 
with a bang in early May. Then came 
a 6-meter opening in mid-May that 
possibly involved E s and TE linkup and 
gave many east coast USA stations 
their first contacts with Argentina and 
Chile. Several stations checked 10 
meters during this opening, but no sig¬ 
nals were heard! 

W6JKV made a trip to Nuuk, Green¬ 
land in mid-June, 1984. He made 
about 250 contacts to the USA in 
widely scattered directions and com¬ 
pleted five QSOs with the UK. But by 
late June openings seemed to come to 
a screeching halt. One narrow-path 
W1 /W2 to GJ3VHU opening did occur 
on June 30, but it did not extend into 
the UK proper (yes, I know there were 
UK stations who heard GJ3YHU work¬ 
ing the USA, but they couldn't hear 
the USA stations). HB9QQ reported 
that many 2-meter contacts were 
made over a wide area of Europe dur¬ 
ing this same opening. 

E s 6-meter openings returned in late 
July. As predicted in last year's col¬ 
umn, there were some scattered 2- 
meter openings in late July, but they 
were gone by early August and few 
were noted in the December time 
frame. 

There is speculation that a lightning 
storm whose top reaches an altitude 
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fig. 3. Plot of the observed £ s openings noted in the last 10 years in the UK by Ron 
Ham.* 


of 50-60,000 feet (18,288 meters) near 
the center or at one end of the path 
may cause a 2-meter opening. 67 
Such an opening did appear during at 
least one 2-meter opening in 1984, 
with a storm (recorded on FAA 
weather maps) near one end of the 
path. Jim Stewart, WA4MVI, has seen 
storm tops as high 72,000 feet (21,946 
meters) indicated on the same weather 
maps! 

A mid-December 2-meter opening 
also occurred between El Paso, Texas, 
and VE6/VE7. WA4MVI feels that this 
opening was caused by a special hori¬ 
zontal wind shear force, not as high as 
the summer ones noted above, but 
such as typically occur in December in 
the regions above the Rocky Moun¬ 
tains. FAA weather maps generated at 
the time of this opening did show an 
upper-air wind shear at the approxi¬ 
mate mid-point of that path! 


E s propagation for the 1984 season 
as a whole was significantly down 
from previous years, especially during 
the winter peak season. Likewise, 6- 
meter double-hop openings were few 
in number, especially to the Caribbean. 
Some Amateurs have speculated that 
E s propagation is more intense during 
low sunspot years, but I can't find any 
data to substantiate this. 

Recently, Ron Ham released his 
summary of the E s openings he 
observed in the UK for 1984 and the 
10 years before. 8 I have plotted his 
observations in fig. 3. This data clearly 
shows the increase in numbers of E s 
openings during the high sunspot 
years. 

WA4MVI indicates that the taller 
thunderstorms, which usually in¬ 
fluence the E s propagation, are more 
prevalent in years when sunspot activi¬ 
ty is high! Therefore, for high E s ac¬ 


tivity, I'd say that we may have to wait 
until the sunspots increase again. 

In last year's column I noted that 
double-hop 2-meter openings have 
been reported in other parts of the 
world but not in the USA. I stand cor¬ 
rected; there have been some here — 
of special interest were the ones on 12 
July 1982. During this fantastic open¬ 
ing VE1SPI was operational from St. 
Paul Island, a separate DXCC country 
in the St. Lawrence River. VE1SP) 
made about 250 2-meter contacts. Of 
note is that the operator, VE1ASJ, 
reported that he could clearly surmise 
double hop: for example, first only 
W8's and W0's were heard, then only 
W3's and W9's, etc. 

VE1UT in New Brunswick noted a 
similar pattern during this opening. 
Although I may not have located the 
best DX to occur during that opening 
(write to me if you can top this), the 
longest documented 2-meter contact, 
listed in table 4, was clearly a double¬ 
hop QSO. With a little bit of luck, we 
may someday see coast-to-coast 2- 
meter openings! 

Sporadic-E propagation is surely bad 
news to TV and FM stations. In Europe 
the lower-frequency TV stations are 
slowly being replaced by VHF assign¬ 
ments and in the UK all of the low- 
band TV channels are now silent. This 
will make it more difficult to observe 
long DX openings by monitoring Euro¬ 
pean video carriers as we did during 
the last solar cycles. 1 

However, there are now more 6- 
meter beacons worldwide with recent 
additions including one in the UK 
(GB3SIX) and another in Greenland 
(callsign unknown). They complement 
the ZB2BL, FY7THF, KH6EQI and 
KG6JIH beacons, most of which oper¬ 
ate between 50.0-50.1 MHz. 

The UK has now licensed over 100 
Amateurs to operate on 6 meters out¬ 
side of the TV hours on the continent. 
Norway has also licensed at least 25 
Amateurs with the same provisions. 
The lower TV channels in the UK are 
all gone now and the Norwegian TV 
assignments in this spectrum are 
scheduled for shutdown by 1986. 
Hence, the chances of European DX 


July 1985 E(B 89 











brings the top to you 
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For the ultimate "on the ground” 
service and antenna installation, 
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besf buy. Your safety comes first with 
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MULTIBAND 
TRAP ANTENNAS 
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guarantee 1 
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Electronic Repair Center 

Servicing 
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The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
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UHF POWER AMP 

AM-6155/GRT (ITT 3212) 225-400 Mhz RF amp. 
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: cavity in removable 
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on 6 meters are improving, and more 
countries are looking at Amateur 
assignments. 

Just as this manuscript was going 
to press, / received a note that Sid 
Lieberman, WA2FXB, has developed 
a method to predict possible E s open¬ 
ings using the K indices from WWV. 9 
Perhaps he'll be able to shed some 
light on the prediction of E s openings. 
E s propagation is still widely studied 
and we may someday be able to 
predict it with good accuracy. 

T.E. scatter. Trans-equatorial scatter 
has not been too common lately ex¬ 
cept on 6 meters in the equinoctial 
time periods. Hopefully more work can 
be done when cycle 22 begins and the 
necessary solar activity reappears. 
Likewise, equatorial FAI (field aligned 
irregularities), ionospheric scatter, and 
midlatitude FAI propagation are lower 
in these low sunspot years but they will 
return! Table 4 shows that within the 
USA there has been some real 2-meter 
DX via midlatitude FAI. 

Aurora. This mode of propagation is 
also heavily dependent on solar activ¬ 
ity, and in particular, solar flares. I've 
been told that the incidence of auroral 
propagation increases with solar activ¬ 
ity, but that the greatest number of 
auroras appears when the sunspots are 
declining. 

This is why I keep careful notes in 
my logs on known auroras. Sure 
enough, there's a definite trend. 
Figure 4 shows a plot of the number 
of auroral openings I've observed over 
the last eight to ten years. Note the 
increase in auroral openings as the 
sunspots decreased in 1982. 

G2FKZ has plotted auroras since 
1932.’° He notes that the highest inci¬ 
dence of aurora on a month-by-month 
basis occurs in April, September, and 
October, in that order. December, 
January, February, and November are 
significantly lower in activity, with only 
about one-fourth the occurrences of 
April, September, and October. (See 
fig. 5). 

I've been told that Canadian 
Research Labs (CRL) has done a lot of 


table 4. North American claimed VHF/UHF/SHF DX records, listed alphabetically by 
the most common modes of propagation. The (tropo) ducting records are for paths 
that are mostly over water. (See text for how these records were determined and 
how you can challenge or add to those records shown.) 


DX 


band 

record holders 

date 

mode 

miles 

Ikm) 

2 meters 

K2RTH-W5WAX 

March 8, 1970 

aurora 

1221 

11964) 


VE1UT-VK5MC 

April 7, 1984 

EME 

10985 

(17,676) 


K0UDZ-VE1UT 

July 12, 1982 

E s 

1832 

(2947) 


W5HUQ/4-W5UN 

July 25, 1983 

FAI 

1229 

(1977) 


K1ABR-W50RH 

August 12, 1968 

MS 

1469 

(2364) 


KP4EOR-LU5DJZ 

February 12, 1978 

TE 

3933 

(6328) 


K1RJH-K5WXZ 

October 8, 1968 

tropo 

1465 

12358) 


KH6GRU-WA6JRA 

July 29, 1973 

ducting 

2591 

(4169) 

135 cm 

W1FC/1-W0VB 

June 13, 1982 

aurora 

1039 

(1672) 


K1WHS-KH6BFZ 

November 17, 1983 

EME 

5058 

(8139) 


WB4NMA-W5FF 

August 12, 1983 

MS 

1273 

(2048) 


KP4EOR-LU7DJZ 

March 9, 1983 

TE 

3670 

(5906) 


VE3EMS-WB5LUA 

September 28, 1982 

tropo 

1181 

(1901) 


KH6UK-W6NLZ 

June 22, 1959 

ducting 

2540 

(4087) 

70 cm 

K1PXE-WORAP 

July 13, 1982 

aurora 

957 

(1540) 


K2UYH-VK6ZT 

January 29, 1983 

EME 

11567 

(17,612! 


W2AZL-W0LER 

August 12, 1972 

MS 

1020 

(1641) 


WA2LTM-WB5LUA 

September 10, 1979 

tropo 

1310 

(2108) 


KD6R-KH6IAA/P 

July 28, 1980 

ducting 

2550 

(4103) 

23 cm 

K2UYH-VK5MC 

December 6, 1981 

EME 

10562 

(16,995) 


WA40FS-W5VY 

March 25, 1985 

tropo 

1046 

(1683) 


KH6HME-N6CA 

June 24, 1984 

ducting 

2472 

(3977) 

13 cm 

PA0SSB-W6YFK 

April 5, 1981 

EME 

5491 

(8836) 


W4HHK-W8YIO 

July 28, 1983 

tropo 

583 

(938) 

9 cm 

K6HIJ/6-W6IFE/6 

June 18, 1970 

LOS 

214 

(344) 

6 cm 

K5PJR-K5FUD 

September 20, 1977 

tropo 

267 

(430) 

3 cm 

W7JIP/7-W7LHL/7 

July 31,1960 

LOS 

265 

(426) 


WA4GHK/4-WD4NGG 

August 7, 1984 

ducting 

297 

(478) 

12 mm 

W2SZ/1-W2JVF/2 

September 8, 1984 

LOS 

53 

(86) 

6 mm 

W2SZ/1-WA2AAU/1 

June 13, 1982 

LOS 

0.3 

(0.5) 

10 /im 
and up 

WA2GFP/2-K2KXS/2 

June 10, 1983 

LOS 

0.2 

(0.3) 
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fig. 5. Peak auroral openings by months since 1932 from data by G2FKZ." 


aurora research, but I haven't yet 
received any of their papers. CRL has 
noted that the auroral oval stays fur¬ 
ther north during low sunspot years 
and extends southward during years of 
high sunspot activity. 1 This would ex¬ 
plain why some of the southern por¬ 
tions of the United States, which rarely 
see auroral propagation, were treated 
to some good openings during the 
peak of cycle 21. Radio aurora was also 
the subject of a recent QST article. 11 

In summary, auroras may decrease 
in frequency during the next few years 
but they will not disappear entirely. 
Look for a WWV K index of 5 or 
greater for an early indication of 
aurora. 1 If you plot the WWV K indi¬ 
ces, you'll find that auroras often 
return 28 or so days later. NOAA's 
weekly report is also valuable in sum¬ 
marizing past data and predicting 
future sunspot, A and K indicies. 12 

Meteor scatter. This is "the fun 
mode" that heretofore wasn't thought 
to have been affected by solar activity. 

Some Swedish scientists, however, 
now report that from their observa¬ 
tions, meteor scatter propagation 


seems to improve during the period of 
low solar activity. 13 

For instance, meteor counts made 
by radars in Sweden were higher by a 
factor of 2 during the sunspot mini¬ 
mum in 1963 than during the maxi¬ 
mum in 1956-57. They also found that 
while the beginning heights of meteor 
trails varied little from year to year, the 
terminal heights were 6.84 miles (11 
km) higher at sunspot minimum. Hence 
the meteor showers during the next 
few years should improve. Couple this 
with the possibility of a link between 
Halley’s comet (arriving in late 1985) 
and some of the major meteor showers 
(such as the Eta Aquarids and the 
Orionids) and we could see some 
superior meteor shower performance 
to offset other sunspot-related pro¬ 
pagation modes. 

The amount of data available 
strongly supports the technique for 
predicting meteor shower peaks 
described in my June, 1984, column. 14 
In fact, this method predicted the 1985 
Quadrantids shower peak to within 
hours of its beginning. But there 
seems to be some disagreement on the 
accuracy of using the ecliptic longi¬ 


tudes as shown in table 2 in that arti¬ 
cle. Due to slight shifts in the earth's 
orbit, errors of a few hours will grad¬ 
ually creep into the ecliptic longitude 
at 0000 UTC as the years go by. 

However, the use of the computer 
program provided in fig. 1 of the July, 
1984, article is thought to be a more 
accurate method for predicting the 
peaks. This all may be somewhat aca¬ 
demic because most showers last 24 
to 48 hours during peak (greater than 
25 percent of maximum), so table 2 
should be OK for the next few years. 

In the same column, I made a nega¬ 
tive comment about packet radio met¬ 
eor scatter contacts. Since that article 
appeared, the first documented con¬ 
tacts have taken place on 6 and pos¬ 
sibly 2 meters. My remarks were made 
in a tongue-in-cheek fashion as a joke 
with one of my packet radio friends, 
Jeff Moore, KQ1E. Those who know 
me know that I'm never going to stand 
in the way of progress . . . but there's 
something about actually hearing and 
completing a meteor scatter QSO. For 
some, this means seeing a message 
appear on a CRT! Go to it. I won't 
stand in your way! 

Meteor scatter communications is 
one of the most important propagation 
modes for the VHF/UHFer. More work 
has to be done, especially on 135 and 
70 cm. There are many unused 
showers available for exploration. The 
use of the VHF/UHF calling frequen¬ 
cies is a good step toward increasing 
random contacts. Home computer 
programs for predicting meteor shower 
peaks as well as optimum direction and 
time of day are very powerful tools. 

EME. This mode of propagation has 
really taken off. In 1984, there were 
reported contacts on 6 and 2 meters 
as well as on 135, 70, 23, and 13 cm! 
Techniques and equipment are steadily 
improving. Low-cost GaAs FETs are 
now available that will deliver the 
ultimate in low noise figures required 
for EME. 16 

Most of the EME action is on 2 
meters and 70 cm. Some of the larger 
2-meter stations have huge arrays, 16 
which allows smaller stations, with a 
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single Yagis and moderate power (500 
watts output), to routinely make con¬ 
tacts with the larger stations using a 
rising or setting moon. 

Although the 135-cm band has been 
very much ignored by the EMEers, it's 
a terrific band for EME. Antenna sys¬ 
tems are not as critical and are only 
50-75 percent of the size required for 
2-meter EME. Because the sky noise is 
lower, the signals are stronger. All the 
necessary 135-cm EME components 
can now be built or purchased. 17 
Warning: this is a band we could lose 
if we don't start using it properly.' 6 

EME on 70, 23, and 13 cm is matur¬ 
ing rapidly. Over 40 DXCC countries 
are available on 70 cm on all contin¬ 
ents. Twenty DXCC countries from 
five continents are now active on 23 
cm and almost ten countries are on 13 
cm. On 23 and 13 cm, the parabolic 
dish is king. If low-noise GaAs FET 
preamplifiers are used, echoes can be 
obtained with as little as 100 watts and 
a 13-foot (4 meter) parabolic dish. 

The stout-hearted and others in 
search of a real challenge should give 
EME a try. Still quite an adventure, it's 
an excellent proving ground for new 
equipment. I think we'd be at least five 
years behind in antenna technology to¬ 
day if it weren't for the need for high- 
gain efficient Yagi antennas required 
for EME. Now these same antennas 
are being used to improve perfor¬ 
mance on other, more conventional, 
propagation modes. 

Weather-related propagation. 

Watching the weather and trying to 
predict it was a hobby of mine until I 
discovered Amateur Radio. This back¬ 
ground has served me especially well 
since I began working the VHF/UHF 
frequencies. 

Over the years I've noticed a strange 
weather phenomenon, especially in cli¬ 
mates that experience temperature 
changes of greater than 75 degrees F 
(42 degrees C): there seems to be 
more than four distinct seasons. 

According to my "Five-Season 
Weather Calendar," the weather 
appears to change on five key pivot 
calendar dates, 73 days apart. I find 


that March 1 is a good reference point 
for determining the first pivot date. 
The other dates are May 13, July 25, 
October 6, and December 18. 

What I notice is that the weather in 
any particular area of the country 
around each pivot date (± 1 week) 
gives an indication of the weather to 
be expected during the next 73-day 
period. For instance, if the weather is 
generally cold at the end of February 
through the first week of March, the 
weather to follow will probably be cool 
until the next pivot day (May 13). 
Likewise, in the northern hemisphere, 
moderate temperatures near the weeks 
surrounding December 18 portend a 
milder winter season. 

Furthermore, this five-season 
weather concept seems to be in step 
with radio propagation. For instance, 
the E s season seems to begin around 
May 13 and is usually almost over by 
July 25. Could it be that the jet stream 
moves in approximately 73-day incre¬ 
ments? Hurricanes in the United States 
seem to form in late July and are usu¬ 
ally over by early October. Is this con¬ 
cept only a figment of my imagination? 
Or is it really so? 

Tropospheric propagation. There's 
no doubt that tropospheric propaga¬ 
tion, tropospheric ducting, and super¬ 
refraction are directly related to the 
weather patterns. As mentioned in ref¬ 
erence 1, long-haul tropo DX seems to 
come after a slow-moving high-pres¬ 
sure area (greater than 30.27 inches of 
1025 millibars on a barometer) is fol¬ 
lowed by a moist low-pressure system. 
Recently, VE3CIE wrote an interesting 
article on tropo propagation as related 
to meteorology. 19 

The past year has seen some good 
long tropospheric openings both in 
North America and Europe. First there 
was the ducting from California to 
Hawaii when KH6HME and N6CA fi¬ 
nally made the grade on 23 cm. At the 
time a tropical depression was noted 
on the southern side of the path off 
Baja, California. As in the past open¬ 
ings, the signals disappeared a few 
miles inland at the California end of the 
path. 


Next came the openings between 
the Canary Islands (EA8) and the 
United Kingdom in July. This opening 
was also a function of ducting, since 
only stations near the coast of south¬ 
ern England and Wales were able to 
hear the EA8 stations. Signals were 
strong and relatively small stations (10 
watts) were able to make contacts. 

Finally came the fantastic opening 
that extended from New England and 
New York to Florida during the ARRL 
September VHF QSO party. This was 
a classic opening that was clearly a mix 
of normal tropo and ducting. The ba¬ 
rometer was very high — and right off 
the east coast was the large hurricane 
Diana! Who says there's no link be¬ 
tween hurricanes and good DX? 

The salient feature of this opening 
was the evidence of an elevated duct. 
The stations located at least 500 feet 
(150 meters) above sea level were par- 
ticulary favored. W2SZ/1 and W1XX/2 
were over 3000 feet (900 meters) above 
sea level and they reported that mak¬ 
ing long-haul contacts was like shoot¬ 
ing fish in a barrel. W2SZ/1 operators 
noticed a distinct haze layer above and 
below their mountaintop location in 
the early morning. 

WA4MVI, a private pilot, decided to 
observe the opening from the air. He 
loaded his 70-cm gear, including a five- 
element Yagi, into a small plane. He 
then flew at various elevations over the 
western tip of South Carolina and into 
North Carolina to see if there was a 
duct and, if so, where it was located. 
At 750 miles (1200 km) from W2SZ/1, 
he was able to continuously monitor 
their 70-cm signal strength from 
approximately ground level to about 
14,000 feet (4,267 meters). He found 
a duct between about 4000 feet (1200 
meters) and 10,000 feet (3050 meters). 
Signals in the duct were typically 20 dB 
over S9. However, signals abruptly 
weakened above and below the duct, 
dropping to almost inaudible at ground 
level and at 14,000 feet. His temper- 
ature-versus-elevation observations 
showed a more or less constant value 
within the duct instead of the normal 
decrease with increasing altitude. He 
also noted that the wind speed in the 
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duct was very high — typically 40 
knots — and that the wind came from 
the east. However, above and below 
the duct there was only a moderate 10- 
knot wind — coming from the west! 

In mid-December, when such phe¬ 
nomena are rare, another east coast 
tropospheric duct period was in evi¬ 
dence. Also present, just off shore, 
was an unwelcome guest — hurricane 
Lily! (The weather reports said that this 
was one of the few hurricanes ever 
seen in that part of the Atlantic Ocean 
during the month of December.) 

And how about the terrific openings 
during the ARRL VHF contest in Sep¬ 
tember, 1979, when hurricanes David 
and Frederic were both off the South¬ 
eastern coast of the United States? 
Again, the link between hurricanes and 
good long-haul VHF/UHF DX seems 
difficult to dispute! 

Openings such as this prompt some 
hams to remark "Oh, the bands are 
always open. It's just that we don't 
have all that mountaintop activity out¬ 
side of the contests." This just isn't so. 
Most of the VHF/UHF contest dates 
are planned to coincide with periods 
known to have good radio propaga¬ 
tion. Mountain-toppers are always 
active, especially during contests, but 
they usually experience only the nor¬ 
mal extended range expected for an 
elevated QTH. To have an extended 
opening, you have to have the right 
ingredients: proper weather and 
location. 

In my July, 1984, column I stated 
that ducts do not extend far inland. 
This statement applies mainly to the 
oceans, especially when the land near 
the coast is hilly or mountainous. The 
Gulf of Mexico does not fit this 
description but instead acts more like 
a large inland body of water sur¬ 
rounded by relatively flat land. As a 
result, ducting can move inland. 

This is most noticeable on the path 
between Texas and Florida, especially 
between the months of February and 
May. Just as this column was being 
completed, I learned of a particularly 
long DX contact (approximately 1046 
miles or 1683 km) on 23 cm, between 
WA40FS (St. Cloud, Florida) and 


W5VY (San Antonio) — see table 4. 
Both stations are very far inland. 

The next few years should prove 
very interesting as the jet stream 
moves slightly because of lower sun¬ 
spot counts. Will tropo propagation 
disappear? I doubt it very much — but 
it may favor different areas of the 
country than it does during the high 
sunspot years. 

Lightning scatter. Over the past year 
I've had many reports from individuals 
who've used various scatter mecha¬ 
nisms. W7BYF informed me that he 
made what was undoubtedly a light¬ 
ning scatter contact when he was 
W8NAF in Dayton, Ohio. In July of 
1958 he worked W8KAY in Akron, 
Ohio, on 2 meters, with both stations 
pointing their antennas at a lightning 
storm center in Ft. Wayne, Indiana. 
Several other stations also worked 
W8KAY by the same technique. 

To work lightning scatter, set up a 
schedule for 15-30 minute periods with 
a distant station. Each station trans¬ 
mits for 1 minute — one on the odd 
minute and the other on the even min¬ 
utes. Listen carefully when working 
extended paths. More often than not, 
the signals will seem to appear almost 
out of nowhere. When signals appear, 
switch over to break-in procedures and 
enjoy a quick snappy QSO. The better 
the location and the shorter the dis¬ 
tance between stations, the longer the 
propagation will last. 

Aircraft scatter. VHF/UHFers often 
seem surprised when you mention that 
they may be using aircraft scatter 
propagation. However, scatter is often 
present on 200-400 mile (325-650 km) 
contacts even though it may not be 
obvious on the lower VHF bands. On 
70 cm and above, aircraft is most often 
responsible for extended daily con¬ 
tacts. Using aircraft scatter requires 
some patience, since aircraft may be 
in the proper location for only a few 
minutes. 

Barium clouds. The jury is still out on 
whether VHF/UHFers can use these 
man-made ionization clouds, which 
apparently last for 15 to 30 minutes, for 


comunications. On Christmas morn¬ 
ing, 1984, there was supposed to be 
a Barium cloud, dubbed the Christmas 
Comet, released over Peru at 70,000 
miles (21,336 km) altitude. Unfortu¬ 
nately the test had to be rescheduled, 
so many persons missed their chance 
to try, and those who did were appar¬ 
ently unsuccessful. These opportuni¬ 
ties, which occur infrequently and 
often unexpectedly, deserve more 
attention. 

finding direction 

When working DX on the UHF 
bands, your antenna can have very 
narrow beamwidths. This requires 
good rotator accuracy as well as a 
knowledge of the correct beam head¬ 
ings. One way to calibrate your rotator 
in the northern hemisphere is to aim 
your antenna at Polaris (the North 
Star). 

You can also use the sun. By con¬ 
sulting your local daily newspaper for 
times of sunrise and sunset, you can 
estimate the time the sun passes 
directly south. Simply determine the 
midpoint between sunrise and sunset. 
For instance, if the sun rises at 5:30 
AM and sets at 7 PM local, the time 
of southerly transit or time when the 
sun is directly south will be 12:15 PM. 

A compass can also be used. But 
beware — magnetic north may be dif¬ 
ferent than true north. Since many 
VHFers now use home computers and 
have direction bearing programs, it is 
easy to find the true bearing for mag¬ 
netic north. For USA stations, just 
compute the direction of the magnetic 
north pole using the approximate coor¬ 
dinates of 74 degrees north latitude 
and 101 degrees west longitude. For 
southern hemisphere stations, the 
southern magnetic pole is at approxi¬ 
mately 68 degrees south latitude and 
144 degrees east longitude. This will 
give you the true direction indicated on 
a hand compass. 

summary 

Again, I've run out of time and 
space, but I hope the information pre¬ 
sented will be useful. If you've never 
seen my July, 1984, column, I suggest 
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you obtain a copy of that issue, since 
this month's column is based on it to 
a large degree.' 

Radio propagation is a fascinating 
science, and one that can be advanced 
by the Radio Amateur. New equip 
ment, increased activity, more propa¬ 
gation beacons, and closer attention 
to possible openings has greatly 
helped. 
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16. Joe Reisert, W1JR VHF UHF World Stacking 
Antennas. Part 2. ham radio. May 1985. page 95. 
17 Joe Reisert. W1JR VHF UHF World 220 MH/ 
EME Requirements." ham radio. September. 1984. 
page 45 

18. Rich Rosen. K2RR. Joe Schroeder, W9JUV. and 
Joe Reisert. W1JR, “220 MH/ Under Fire." “Reflec 
tions." ham radio. October 1984. page 7. 

19. Richard Miller VE3CIE. “VHF Propagation and 
Meteorology.“ QST, March, 1984. page 30. 
REMINDER Send an SASE for a DX record claim form 
if you want to claim any improved records Address 
your request to me Joe Reisert. W1JR, 17 Mansfield 
Drive. Chelmsford Massai husetts 01824 


upcoming VHF/UHF events 


July 20: 

July 20 21: 

July 25: 
July 27 29 

July 28: 


August 3 4 
August 12: 

August 20: 


Look for 2-meter f 5 openings 
* 2 weeks 

CQ Magazine VHF WPX 

Contest 

EME Perigee 

Central States VHF Confer 
ence. Tulsa. Oklahoma 
t WORRY: 5! 

Predicted peak of the Delta 
Acguands meteor shower 10300 
UTCI 

ARRL UHF Contest 
Predicted peak of Perseids 
meteor shower 10130 UTCI 
EME Perigee 

ham radio 


CALL LONG DISTANCE ON YOUR HANDHELD 


The Model 335A will deliver 35 watts of 
power using the latest state-of-the-art cir¬ 
cuitry The amplifier will operate SSB or 
FM and is compatible with 
most handheld trans¬ 
ceivers. including the 
TR2400, TR2500, IC-2AT. 

Yaesu, Santee, and Ten- 
Tec. Only 300 mw input will 
deliver 5 watts out. 3 watts 
in will deliver 35 watts out. 

Maximum input drive level 
is 5 watts. 



Our products are backed by prompt fac¬ 
tory service and technical assistance To 
become familiar with our other fine pro¬ 
ducts in the amateur radio 
market, call or write for our 
free product and small parts 
catalog 

Model 335 A 
Kit $69.95 

Wired & Tested $89.95 


CCI 


ommunication 
oncepts Inc. 


North Angon Av« • Oiylon Ohio4M20‘|S13|M6 1411 


e- 162 


r 

RF 



TRANSISTORS 

FRESH STOCK - 

NOT SURPLUS 

TESTED - FULLY GUARANTEED 


2-SOMHl 12V C 

-28V) 


P/N 

Rating 


Ea 

Match Pr 

MRF406 

20W 


$14.50 

$32 00 

MRF412 

BOW 


18 00 

40 00 

MRF412A 80W 


IS 00 

40 00 

MRF421 

100W 


25 00 

54.00 

MRF421C 110W 


27 00 

58 00 

MRF422 

1 50W 


38 00 

82 00 

MRF426 

25W 


17.00 

40.00 

MRF426A" 25W 


17.00 

40 00 

MRF433 

13W 


14 50 

32.00 

MRF435" 

1S0W 


42 00 

90.00 

MRF449 

30W 


12 00 

27.00 

MRF449A 30W 


11.00 

25 00 

MRF450 

50W 


12.00 

27.00 

MRF450A 50W 


12.00 

27.00 

MRF453 

60W 


15.00 

33.00 

, MRF453A 60W 


15.00 

33.00 

MRF454 

80W 


16 00 

35.00 

MRF4S4A 80W 


16 00 

35 00 

MRF455 

60W 


12 00 

27 00 

MRF455A 60W 


12 00 

27.00 

MRF45B 

BOW 


18.00 

40.00 

MRF460 

60W 


16 50 

36.00 

MRF475 

12W 


3.00 

9.00 

MRF476 

3W 


2.50 

8 00 

MRF477 

40W 


13.00 

29 00 

MRF479 

15W 


10 00 

23.00 

MRF 485 

15W 


6 00 

15.00 

MRF492 

90W 


18.00 

39.00 

1 SRF2072 

75 W 


15.00 

33 00 

CD2545 

50W 


24 00 

55.00 

Selected High Gam Matched Quads A 

va'iabip 


VHF TRANSISTORS 


Type 

Raima 


Ea 

Match/Pt 

MRF221 

15W 


$10 00 

— 

MRF222 

12W 


12.00 

— 

MRF224 

40W 


13.50 

$32.00 

MRF231 

3.5W 


10.00 

— 

MRF234 

25W 


15.00 

39 00 

MRF237 

1 w 


2 SO 

— 

MRF238 

30W 


12 00 

— 

MRF239 

30W 


15.00 

— 

MRF240 

40W 


16.00 

— 

MRF 245 

BOW 


25.00 

59 00 

MRF 247 

80W 


25.00 

59 00 

MRF260 

5W 


6 00 

— 

MRF264 

30W 


13.00 

— 

MRF492 

70W 


18 00 

39 00 

MRF607 

1 BW 


2 60 

— 

MRF627 

0.5W 


9.00 

— 

MRF641 

15W 


18.00 

— 

MRF644 

25W 


23.00 


MRF646 

40W 


24 00 

59.00 

MRF648 

60W 


29 50 

69 00 

SD1416 

BOW 


29.50 


SD1477 

1 25W 


37.00 

— 

2N4427 

1W 


1.25 

— 

2N5945 

4W 


10.00 

— 

2N5946 

10W 


12 00 

— 

2N6080 

4 W 


6 00 

— 

2N6081 

15W 


7.00 

— 

2N6082 

25W 


9 00 

— 

2N6083 

30W 


9 50 

— 

2N6084 

40W 


12 00 

29 00 


TMOS FET 



MRF 137 

30W 


S22.50 

— 

MRF 138 

30W 


35 00 

— 

MRF 140 

1 sow 


92 00 

— 

MRF 150 

1 sow 


80 00 

— 

MRF 1 72 

BOW 


65 00 

— 

MRF 1 74 

125W 


88 00 

— 

technical Assistance 

& 

cross reference 

information on CD PI 

Rl 

SRF 

S D P/Ns 

Call Engineering Deal 


(6191 74J 0728 


RF Paris Catalog Available 

Ifil 


OEM & Quantity Discounts 


Minimum Order $20 

Add $3 SO Snipping 

WE SHIP SAME DAY 


C.O.D./VISA/MC 

ORDERS ONLY: 

800-854-1927 




1320 Grand Ave. 

San Marcos 

California 92069 

(619)7440728 ' 


July 1985 [(3 97 





B. 6. MICRO 


74LS 


LSOO 

.20 

LSI 63 

.45 

LS01 

.20 

LS164 

.65 

LS02 

.20 

LS165 

.90 

LS03 

.20 

LS166 

.99 

LS04 

.20 

LSI 69 

1.25 

LS05 

.20 

LSI 74 

.45 

LS08 

.20 

LS175 

.40 

LS09 

.20 

LS181 

1.50 

LS10 

.20 

LS191 

.90 

LS11 

.20 

LS192 

.80 

LSI 2 

.35 

LS193 

.80 

LSI 3 

.40 

LSI 94 

.65 

LS14 

.40 

LS195 

.60 

LSI 5 

.32 

LSI 96 

.70 

LS20 

.20 

LSI 97 

.85 

LS21 

.25 

LS221 

.65 

LS27 

.28 

LS240 

1 00 

LS30 

.20 

LS241 

.80 

LS32 

.25 

LS242 

1.00 

LS33 

.40 

LS243 

1.00 

LS37 

.33 

LS244 

1.00 

LS38 

.30 

LS245 

1.00 

LS42 

.40 

LS251 

.50 

LS51 

.24 

LS253 

.50 

LS54 

.25 

LS257 

.50 

LS55 

.24 

LS253 

.55 

LS73 

.35 

LS259 

2.00 

LS74 

.30 

LS260 

.50 

LS65 

.60 

LS266 

.40 

LS86 

.25 

LS273 

1.00 

LS90 

.50 

LS279 

.40 

LS93 

.55 

LS280 

1.00 

LSI 07 

.37 

LS283 

.50 

LSI 09 

.25 

LS290 

.85 

LS112 

.30 

LS293 

.85 

LS122 

.45 

LS298 

.75 

LSI 23 

.55 

LS299 

1.60 

LSI 24 

2.00 

LS323 

2.60 

LSI 25 

.40 

LS348 

.75 

LS126 

.49 

LS364 

1.10 

LSI 32 

.50 

LS366 

.45 

LSI 33 

.35 

LS367 

.50 

LSI 38 

.45 

LS368 

.40 

LSI 39 

.40 

LS373 

1.00 

LS151 

.45 

LS374 

1.00 

LSI 53 

.40 

LS375 

.50 

LS154 

.99 

LS377 

1.00 

LSI 55 

■ SO 

LS378 

.85 

LS156 

.50 

LS390 

1.00 

LSI 57 

.40 

LS393 

1.00 

LSI 58 

.50 

LS399 

1.25 

LS160 

.65 

LS670 

1.50 

LS161 

.50 

25LS2569 

3.00 

LSI 62 

.65 




TTL 


7400 

.22 

7473 

.34 

74162 

.60 

7402 

.22 

7474 

.40 

74163 

.60 

7405 

.22 

7483 

.45 

74164 

.80 

7406 

.33 

7485 

.55 

74165 

.80 

7407 

.33 

7486 

.30 

74166 

1.00 

7408 

.24 

7490 

.35 

74173 

.75 

7410 

.19 

7493 

.33 

74174 

.85 

7413 

.33 

7496 

.40 

74175 

.80 

7420 

.22 

74107 

.28 

74181 

1.50 

7425 

.25 

74109 

.45 

74185 

1.70 

7427 

.25 

74121 

.27 

74192 

.70 

7428 

.25 

74123 

.40 

74193 

.80 

7430 

.20 

74125 

.49 

74195 

.80 

7432 

.27 

74132 

.40 

74199 

1.00 

7433 

.25 

74148 

1.00 

74221 

1.00 

7440 

.19 

74151 

.50 

74273 

1.75 

7442 

.40 

74153 

.50 

74365 

.60 

7451 

.20 

74154 

1.19 

74366 

.60 

7453 

.22 

74157 

.50 

74367 

.60 

7454 

.22 

74160 

.80 

74390 

1.40 

7472 

.25 

74161 

.60 




EPROM 

2708 1KX8 450 n.». 

2.20 

2758 1KX8 +5V 450 n.s . . , 

... 2.00 

2716 2KX8 


450 n.s. 

... 2.75 

2716-1 2KX8 350 n.s. 

. . 4.50 

2732 4KX8 450 n.s. 

. 3.65 

2732A. 

. 4.00 

2732A-35 . 

. .. 3.75 

2532 4KX8 450 n.s. 

3.00 

2764-25 . 

3.50 

2764-45 . 

... 3.00 

27128-25 . 

. 5.00 

27128-3 

. 4.50 

27128-45 

3.50 


2016-2KX8 200 n.s. . 

. 2.50 

2101-1 - 256X4 500 n.s. 

.75 

21L02-1 350 n.s. 

.65 

2102AL-4 L.P. 450 n.s. 

.49 

2111-1 256X4 500 n.s. . 

. 1.50 

2114L-3 1KX4 300 n.s. 

. 1.00 

2125A-2 1KX1 70 n.s. 

. 2.20 

2142-3 1KX4 300 n.s. .. 

. 1.50 

2147 4KX1 . 

. 3.95 

TMS4044 4KX1 . 

. 1.00 

6116P-4-2KX8 . 

. 2.50 

6264-15 . 

. 7.50 


BAUD RATE GENERATOR 


COM8116 

. 6.95 

INS8250B 

. 7.95 


DRIVERS & RECEIVERS 



DYNAMIC RAM 


2108-4 8KX1 . 

. . 1.50 

2118-4 16KX1-5Vol!. 

1.50 

4027-4KX1-250 n.s. 

.80 

4116-16KX1-250 n.s. 

.60 

4116-16KX1-200 n.s. 

.. .75 

4116 16KX1-150 n.s. 

. 1.00 

4164- +5v 64K 200 n.s. 

1.05 

4164 150 n.s. 

. 1.30 

TMS4416-16KX4-150 n.s. . 

. 3.95 

MK4516-15 16KX1-5Volt 

. 1.50 

5280N-5 (2107B-4 • TMS4060) 1 

4KX1 . 

8/3.95 1 

| 41256 ISO n.s. 

5.00 | 

SPECIAL 

AY3-8910 


W/60 Page Manual 


New Price — $7.00 


58321 Clock-Calendar ... 

. 2.95 


P. O. Bo* 280298 Pallas , Toms 75228 
(214) 271-5546 GH 


8000 


SOCKETS 


Z8002 

20.00 

8035 

3.00 

8039 

3.00 

8080A 

1.25 



8200 


EPROM SPECIAL 


We bought a large quantity of 2708s 
from a computer manufacturer who 
redesigned their boards. We 
removed them from sockets, erased 
and verified them, and now we offer 
the savings to you. Complete 
satisfaction guaranteed. 

2708 

$1.49 or 10/S12.00 


STATIC RAM 


8202A 

8.00 

8254 

7.50 

D8203-1 

29.95 

8255-5 

4.00 

8212 

1.50 

8257 

6.00 

8214 

2.00 

8259A 

3.50 

8216 

1.75 

8259C-5 

5.00 

8228 

3.25 

8275 

14.95 

8237-5 

5.00 

8279-5 

5.75 

8250B 

7.95 

8284 

3.00 

8251 

4.20 

8287 

5.75 

8253-5 

5.95 

8288 

7.50 


Z80 


Z80 2.5 MHZ CPU . 1.25 

Z80CTC .75 

Z80DMA-DMA . 7.50 

Z80PIO . 1.25 

Z80SIO/O 3.50 

Z80A-4MHZ CPU . 1.99 

Z80A-CTC . 1.50 

Z80A DART . 7.50 

Z80A-DMA . 9.00 

Z80A-PIO 1.99 

Z80A SIO/O . 4.99 

Z80B 6 MHZ CPU . 7.00 


F.D. CONTROLLERS 


1771 Single Density 

1793 Special . 

1797 . 

2793 . 

2797 . 


CONTROLLER SET 


THREE CHIP SET 
1797 or 1793, 2143-03, 1691 
by W.D. 

B.G. SPECIAL 
All 3 for only $20.00 


UART 


TR1602B (COM 2017) . 1.75 

IM6402-(1863)+5v High speed 

AY5-1013 pin out . 2.95 

INS8250B . 7.95 


6800 


6840 10.00 

6845P 4.00 

6845S 7.50 

6850 2.60 

68A09EP 4.99 
68A21 3.00 



8155 . 3.95 

9216 . 4.00 

TMS99532 . 19.95 

BR1941L . 5.95 

LF353 .60 

LF356 .60 

TL494 . 2.50 

LM555 .30 

9401 . 5.00 

DS8835 . 1.50 

MC4024P . 2.50 

NE592 1.00 

MCI 350 . 1.00 

LM2917 .50 

LM339 .50 


5 Low Profile SOLDER TAIL 

6 Pin 

14/1.00 

8 Pin 

13/1.00 

14 Pin 

10/1.00 

16 Pin 

8/1.00 

18 Pin 

8/1.00 

20 Pin 

7/1.00 

22 Pin 

7/1.00 

24 Pin 

6/1.00 

28 Pin 

6/1.00 

40 Pin 

5/1.00 

1 BUY $10 

GET $1.00 

FREE CHOICE 

2114 SPECIAL! 


COMPUTER 
MANUFACTURERS 
EXCESS INVENTORY 
SALE! 

PRIME! 2114-300 n.s. 
INCREDIBLE PRICE! 
YOU SAVE! 

65C 

GUARANTEED 


CRYSTALS 


32.768 Khz SPECIAL .( 

262.144 .i 

300.000 .i 

1.5432 Mhz.; 

I. 8432 . 2.‘ 

2.000000 . 2.< 

2.560 .1.4 

3 000 . 1,1 

3 120. 1.S 

3.2 . 1,4 

3 4560 . 1.4 

3.579545 .1 

3.6864 . 1.1 

4.000 . 1.7 

4.194304 . 1.1 

4.433618 .7 

4444.000 . 1.J 

4.9152 . 2.4 

4.916 Bd. Rate. 1.2 

5.000000 . 1.S 

5.0688 . 2.! 

5.616 . 1.5 

6.000 .2.4 

6.176 .1.4 

7.164112. 1.C 

7.3728 .1.4 

8.000 . 1.4 

9.000 . 1 4 

9.90000 . 1.2 

10.69425 . 2.5 

10.8864 . 1.4 

10.920 . 1.4 

II. 088 . 1.5 

12.000 . 2.7 

13.440 . 1.0 

14.31818 . 1.0 

15.2 . 1.1 

16.00000 . 1.5 

16.5888 . 1.4 

17.430 . 2.4 

18.000 . 1.4 

18.2259 . 1.0 

18.4320 . 1.4 

20.000 . 1.5 

21.87108 . 1.0 

22.092 . 1.0 

32.000 . 2.4 

40.000 . 2.0 

87.3333 . 1.0 

91.000 . 1.0 

104.8 . 1.0 


TERMS (Un less specified elsewhere) Add Si 50 postage, we pay bal.inr.4- Oi dei sower S50 OO add o5c tor insurance No C O r> Texas Res add6 1 / B Ta« 900,iyMoney 
H .ir k Guarantee on all items All items subject to prior sale Prices subject to change w ithout notice, foreign order - US funds only We cannot shipto Mexico. Countr ■ 

• r than Canada, add S3.50 shipping and handling 


MB 


July 1985 


Tell 'em you saw it in HAM RADIO! 













































































































































B. 6. MICRO 


P. O. Bo> 280298 Dallas, Texas 75228 
(214) 271-5546 rZT.1 —» MU 


Big Computer Mfg. Makes $900,000 Goof!! 

COMPUTER/DISK DRIVE 
SWITCHING POWER SUPPLY 


o^cO^Vv 


ORIGINALLY DESIGNED TO RUN A Z-80 
BASED SINGLE BOARD COMPUTER 
WITH TWO 5-1/4 IN. DISK DRIVES AND 
CRT MONITOR. 


BRAND NEW: UNUSED! 


$2495 




ND - 

ADD $1.50 PER UNIT FOR UPS 


SPECS: 


+ 5VDC 5 AMPS MAX 
#1 + 12 VDC 2.8 AMPS MAX 
#2 + 12 VDC 2.0 AMPS MAX 
-12 VDC .5 AMPS MAX 


INPUT: 115 or 230 VAC 60Hz 


/ CAN EASILY BE MODIFIED TO 

GIVE 24V @ 1.5 AMP 

SMALL SIZE: 6-1/8 x 7-3/8 In. 

HIGH EFFICIENCY SWITCHER MFG. 
BY CAL. DC IN USA\ 


The poor Purchasing Agent bought about 10 times as many of these DC 
switchers as his company would ever use! We were told that even in 
10,000 piece lots they paid over $72 each for these multi-output 
switchers. When this large computer manufacturer discontinued their 
Z-80 Computer, guess what the Big Boss found in the back warehouse; 
several truckloads of unused $72.00 power supplies. Fortunately we 
heard about the deal and made the surplus buy of the decade. Even 
though we bought a huge quantity, please order early to avoid 
disappointment. Please do not confuse these high quality American 
made power supplies with the cheap import units sold by others. 


More Details? CHECK-OFF Page 126 




Garth stonehocker, KORYW 


summertime DX 

On the higher frequency bands, 

6 through 30 meters, summertime DX 
is usually very good. Between spor- 
adic-E short-skip openings around 
noontime and the bands opening 
earlier and staying open longer, there's 
plenty of DX fun to keep us happy all 
day and well into the evening. On 80 
and 160, however, received signal lev¬ 
els will be lower because of increased 
ionospheric absorption, and static will 
be higher. 

This QRN, propagated from the eq¬ 
uatorial land regions, increases the 
overall average noise level of the lower 
HF bands, peaking at about 10 MHz, 
dropping somewhat, and then rising 
sharply just below 4 MHz. 

At any given moment, an estimated 
3600 thunderstorms are in progress 
around the world. They can be class¬ 
ified as air-mass, frontal, or oro¬ 
graphic, depending on how they are 
formed. Some are combinations of the 
three types — that is, an air-mass or 
frontal storm crossing a mountain 
range may rise with the change in 
elevation to become an orographic 
storm. 

Some regions of the country have 
a greater number and variety of 
thunderstorms than others. This is 
measured by the number of thunder¬ 
storm days per year. (A thunderstorm 
day is a day in which at least one storm 
occurs.) Areas with 100 thunderstorm 
days or more are found in Florida and 
in the Rocky Mountains; the southern 
parts of Louisiana, Alabama, and 
Georgia see 80 days of thunderstorm 
activity. A band stretching across 
Nebraska to Ohio and then bending 
southward to North Carolina, and 


another reaching across New Mexico 
to Northern Texas, see 60 days, and 
the midwestern states between these 
bands experience 50 thunderstorm 
days. The main source of summertime 
QRN is the air-mass thunderstorm, 
which builds up from the sun's heating 
the ground and the air above it. 

Most air-mass storms form in after¬ 
noons when the humidity is above 
about 50 percent, and last into the 
night before cooling off enough to 
dissipate. Unlike spring or fall frontal 
passage thunderstorms, which simply 
pass by, air-mass thunderstorms linger 
for several days until rain releases their 
moisture or they slowly move on. Dur¬ 
ing the evening DXing hours air-mass 
thunderstorm QRN may limit the use¬ 
fulness of low-band signals to local 
ragchewing and rule out weak-signal 
DX. 

So how do you get some DXing in 
on these bands? Most operators 
switch operating hours, giving up 
evenings in favor of the pre-dawn 
hours of early morning. By this time, 
the thunderstorms have dissipated to 
the east, locally, and are dissipating on 
paths to the west. This is a cool, com¬ 
fortable time of the day to be up and 
around. 

last-minute forecast 

The best opportunity for good DX 
conditions on the higher frequency 
bands, 10 through 20 meters, will oc¬ 
cur during the last week and a half of 
the month, when the solar flux may be 
a little higher. (Listen to WWV at 18 
minutes after the hour for the solar 
flux. Any value above 80 is high.) Six 
meters can have openings anytime 
during the month. The middle of the 


month will favor working short-skip 
both day and night on the lower fre¬ 
quency bands. Disturbances are more 
likely around the 1st, 9th, 18th, and 
28th days of July. 

A full moon will occur on the 2nd 
and 31st; perigee (closest approach of 
the moon) is on the 25th. The Aquarids 
meteor shower begins on July 18, 
peaks on the 28th, and lasts until 
August 7. (All dates are approximate, 
but close.) The radio-echo rate at max¬ 
imum is about 34 per hour. 

band-by-band summary 

Six-meter paths will open for a half 
hour to a couple of hours on some 
days around local noon. Sproadic-E 
propagation will make this short-skip 
path possible out to nearly 1200 miles 
(2000 km) per hop. 

Ten, fifteen, twenty, and thirty meters 
will support DX propagation from most 
areas of the world during daylight and 
into the evening with long-skip out to 
2000 miles (3500 km) per hop. Spor- 
adic-E short-skip will also be available 
on many days for several hours near 
local noon. The direction of propaga¬ 
tion will follow the sun across the sky: 
morning to the east, south at midday, 
and west in the evening. Long daylight 
provides many hours of good DXing. 
Solar flux is so low this year that 
daytime absorption allows higher sig¬ 
nal strengths than usual on these 
bands during this month. 

Thirty, forty, eighty, and one-sixty 
meters are the nighttime DXer's 
bands. On many nights 30 and 40 
meters will be the only usable bands 
because of thunderstorm QRN. Try 
the pre-dawn hours for the best DX. 
The direction of propagation follows 
the darkness path across the sky; eve¬ 
ning to the east, south around mid¬ 
night, and toward the west in the pre¬ 
dawn hours. Distances will decrease to 
1000 miles (1600 km) for skip on these 
bands. Sproradic-E openings will be 
most frequently observed around sun¬ 
rise and sunset. These may be the only 
signals getting through the noise in the 
evening. Again, because of low solar 
flux, daytime DX — particularly in the 
mornings — may be good this month. 


100 S3 July 1985 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during ''normal'' hours. 
"Look at next higher band for possible openings. 
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COMPUTER PROGRAMS FOR 
|THE RADIO AMATEUR 

by Wayne Overbeck, N6NB, and 
Jim Steffen, KC6A 

Here's the lirst source book ol computer programs 
lor the Radio Amateur Besides covering computer 
basics, this book gives you programs that will help 
you log. determine sunrise/sunset times, track the 
Moon's path across the sky. use Greyline propaga 
lion and sel up record systems lor WAS. DXCC 
and VliCC. ot any other award You can either 
buy the book alone or you can buy the book with 
the programs already on disk Take lull advantage 
ol your computer with this well wntlen source 
book 1984 1st edition 
327 pages 


BOOKSTORE 


Program Listing 

Data Base Mgmt 

Logs. Awards Data Base, Grtdlocator 

Latitude/Longitude Programs 

Data File. Beamhcadings. DX Display, Sunnse Chart, 

Greytlne. OX Checker 

Contest and Duping 

Dupechecker. General Contest Logger. 

Field Day Logger. Sweepstakes Logger Log Print 
Antenna Programs 

Antenna Scaler. Matching Evaluator, Vertical Pattern 
Plotter 

EME 

EMF System Calculator. Sky Locator. Moontracker 

L HA-0657 Soflbound $16.95 

L HA-0657 with program disk $29.95 

specify computer (see list below) 

□ Program disk alone $19.95 

Programs available lor Apple II (DOS and CP/M). 
IBM (DOS). TRS 80 Model I and Model III and 
Commodore C-64 Please mark your order with the 
program disk you want 



By 

i 1 1 11 ] 11 1 

Chip Lohman 


NN4U 

AMATEUR RADIO COMPUTER SOT TWARE 


ANTENNA DESIGN 


This sell prompting program covers dipoles. Yagis. long 
wires, rhombics. quads, loops, verticals and other amen 
nas You simply enter the frequency you are designing an 
anlenna lor, the antenna you want to make, and the com¬ 
puter will give you all the initial design specifications you 
need The results can be stored on disk lor permanent 
retention 

[ HD-AD (For C-64) $9.95 

CONTEST LOG 

This disk contains lour different contest programs ARRI 
Sweepstakes, Field Day, Universal WW Contest log. plus a 
dupe checking routine Each program is designed lor real 
time use It automatically enters date. lime, band and 
serial number lor each contacl A 24-hour clock is 
displayed at the lop ol the VDT screen When the contest 
is over, the program will print your results listing all duped 
and scored contacts m senal sequence with all the 
necessary information as well as completed score at (he 
bottom ol the paqe 

I HD CL (For C-64) $24.95 

SUPER LOG 

Supci log gives you all the advantages ot a computerized 
data base wilhoul significantly changing the traditional log 
formal For conlesters. Super Log can be configured lo 
either manually or automatically enter serial numbot as well 
as tune ol contact Make an error and you can easily go 
back and edit the entry Super Log also allows you to print 
out cither selected contents or the whole log Will print 
QSLs Easy lo modify 

C HD-SL (For C-64) $19.95 

PROPAGATION CHART 

Invaluable addition to any Hamshack The Propagation 
Chart allows you to determine the maximum usable Ire 
quoncy (MUF) and the optimum Irequency (FOT) between 
your OTH and any spot on the globe You can get cither a 
screen display a printed tabular list over seveial days, or a 
printed graph ol MUF and FOT You also get automatic 
beam headings and distance to the DX station Covers 
16010 meters and the new WARC bands 

□ HO-PC (For C-64) 

STAR 1.0 

DESIGN PROGRAM 

by Randall Rhea 

STAR. S parameter Two part Analysis Routine, is a profes¬ 
sional engineering program designed to help analyze elec 


$16.95 

0 


Ironic circuits ll is particularly helpful in frequency domain 
analysis of RF and microwave circuits To use STAR you 
inpul circuit mlormation by component, inductors, 
resistors, capacitors, transformers, transmission lines two 
port data and several two port manipulations STAR will 
then give you S-parameter data lor each requested Ire 
quency in tabular or plot form You can also use STAR lo 
optimize component values lor maximum circuit perloi 
mance This piogram is delimlely not lor electronic begin 
nets Engineers and serious hams, however, will lind STAR 


to be an invaluable design tool 

□ RR-IBM program for IBM $99 

program for Commodore C-64 $99 

program for Apple II $89 

program for KayPro v K Aa $89 



RR-C-64 
RR-AP 
C RR-KP 


COMPUTERIZED DX EDGE s FASTER 
Generate your own Greyline display. V-. VERSION 

Xamek has adapted their best selling DX Edge to the coin 
puter woild and it comes at a very reasonable price This 
computerized operating aid brings into your ham shack the 
ability In know and predict when and where DX is going to 
appear When you arc using the piogram. the computer 
will automatically update the information as the sun pro 
gresses across the face ol the Earth To make the com 
putenzed DX Fdge even easier lo use. the display is keyed 
lo the DXCC list and the 40 CO zones Disk and documen 
lahon are lust S34 95 This is something you've GOT to 
have' 1985 

C XN-C64 (For Commodore C-64) $34.95 


automatic or manually entered time and date, band and 
mode as well as name and OTH Contender will also print 
QSL's. mail labels and contest dupe sheets The Contender 
USA CA (three disks) is a Worked All County data base 
that saves lime and hassle and a tremendous amount of 
paperwork 

CT-C $34.95 

Basic Contender (C-64) 1 disk 

CT-CUSA $49.95 

Contender Plus USA CA (C-64) 3 disks 


RTTY MAILBOX MSO 
for Vic 20 and C-64 Computers 

Here's a super user Inendly software package that turns a 
Commodore home computer into a powerful, easy-to-use 
message handling system Messages can be stored, read 
or deleted by either incoming RTTY signals or by using the 
computer s keyboard Each message is listed in a directory 
by llle name, along vyith date and lime ol message mitia 
lion The Basic/Assembly language software combines high 
speed wilh user friendly leatures and fully controls your 
transmitter and receiver with automatic identification, an 
optional special message and automatic transmission ol 
date and time during MSO use You can also use this pro 

S rarn lo operate direct RTTY and 60. 67 75 or 100 wpm 
audot or 110 baud ASCII Vic 20 needs 24k ol memory to 
use this program 

VC-CP Use with AEA CPI interface & equiv $79.95 
VC-MF Use with MFJ interface & equiv $79.95 
VC-KT Use with Kantromcs interface & equiv $89.95 


RF NOTES 

by John Simmons. W6MDI 

Here s an easy way to gel answers lor often asked elec 
Ironies questions RF NOTES contains programs written by 
broadcast engineers that answer dB conversion, lo convert 
voltage, current or power levels lo dB; dBm conversions 
converts voltages or power levels lo dBm and dBm lo 
voltage or powei VSWR calculations calculates VSWR and 
return loss when both reflected and incident powers are 
known, Filler design. 14 different litter configurations in¬ 
cluding schematics (6 low pass. 4 high pass. 2 band pass 
and 2 band elimination circuits); Basic Microslnp and basic 
slnp line design, and resonant circuits, design parallel and 
series resonant circuits. PI capactive impedance divider 
and inductive impedence divider This disk is an invaluable 
reference lor all Radio Amateurs 
E RF (IBM PC only) $59.95 

CONTENDER II LOGGING DATABASE 
(Commodore C-64) 

This Commodore C 64 program will meet just about every 
logging need you can imagine It can be used as a contest 
log general log ot dupe checker and can be used lor all 
band WAS. WA7 or DXCC The storage disk holds up lo 
2.000 exchanges and can be edited and updated simply 
and easily Each entry contains callsign, signal reports 


AMPRO SOFTWARE 
FOR THE IBM PC 

Edited by E.B. Rough. K83GX 
Programming by Ron Nord. N3AKP 

These lour programs have been written with the Active 
Amateur in mind and are designed to greatly simplify 
record keeping chores You simple enter basic OSO data, 
call, prelix. country, state, ot zone. date. RST and mode 
The program then adds the contact to the disk data base 
You can review your current status ol stations worked 
confirmed or verified at a glance You can also print up a 
wish list” to give to your Iriends who ai helping you lind 
those missing stations The DXCC and 5 band DXCC lists 
are current through January 1 1985 and can be easily up¬ 
dated should any new countries be added These programs 
are a great value at a good price and represent a maim 
time save 

AMP-DXCC (IBM PC only) $29.95 

DXCC Program 

AMP-5CC (IBM PC only) $29.95 

5 Band DXCC Program 

AMP-WAZ (IBM PC only) $29.95 

CQ Worked All Zones 

AMP-WAS (IBM PC only) $29.95 

ARRL Worked All States 







NOW HAS COMPUTER BOOKS AND SOFTWARE 


COMMODORE 64 USER'S GUIDE 
by Commodore Engineers 

This beginner's book gives you hands-on instructions on 
how to set up and use your brand new C-64 computer. 
Learn how to do color animation, generate music or 
specialized sound effects and interface the computer with 
peripheral equipment. Just about every question a beginner 
could ask is answered in this useful text. '<31982, 

166 pages. 

1 122010 Softbound $12.95 


COMMODORE 64 PROGRAMMER’S 
REFERENCE GUIDE 

This programmer's guide will give you all the handy hints 
and tips that will let you get full value from your C-64. For 
the beginner, complicated topics are taken step-by-step, 
with plenty of sample programs and complete detailed ex¬ 
planations. Advanced users will find plenty of pretested and 
debugged programs. 1st edition, 486 pages, 
r 22056 Softbound $19.95 


COMMODORE C-64 STARTER BOOK 
by Jan and Christopher Titus 
and David Larsen 

This book is designed to get the new C-64 owner up and 
running with the minimum of fuss and hassle. Each 
chapter is packed with experiments and exercises designed 
to build competence in the user Full of simple to load and 
use programs written with the beginner's need in mind. 
©1984, 384 pages. 

□22293 Softbound $17.95 


REPAIR AND TROUBLESHOOTING GUIDES 
C-64, IBM-PC AND APPLE II 
by Robert C. Brenner 

If you've been taking care of your ham gear, there's cer¬ 
tainly no reason why you can't do much of your own 
microcomputer servicing. These handy guides give you a 
real headstart in taking on your "micro" when problems 
arise. Troubleshooting is clearly illustrated by simple flow 
charts that are designed to pinpoint failures and correct 
them. There is also an Advanced Troubleshooting chapter 
for more complicated systems failures. Clear easy-to-read 
text and plenty of illustrations. 

[ 122363 Commodore C-64 ©1985 $18.95 

I 122353 Apple II Plus/lle ©1984 $19.95 

□22358 IBM-PC ©1985 $18.95 


CIRCUIT DESIGN PROGRAMS 
FOR THE APPLE II 

by Howard Berlin, W3HB 

Use your Apple to help design electronic circuits. This book 
is a series of engineering programs written in Applesoft 
that give you various "what happens if" and "what's 
needed when" as they apply to a number of engineering 
questions. By using the computer you can change various 
circuit components and tell exactly how the circuit will per¬ 
form without going through extensive manual calculations 
©1982, 132 pages. 

□21863 Softbound $15.95 

APPLE lie PROGRAMMER’S GUIDE 
by David Heigerman 

This book zeros in on how to program the popular Apple 
lie home computer in both BASIC and assembly language. 
Chock full of helpful facts, applications, ideas, suggestions 
and technical information in one simple easy-to-use 
reference manual. You also get a number of short applica¬ 
tion and demonstration programs in BASIC and assembly 
language. ©1984, 416 pages. 

□22299 Softbound $19.95 


APPLE PROGRAMMER'S HANDBOOK 
by Paul Irwin 

Get the most of your Apple computer by learning assembly 
language programming. Assembly language programs run 
much faster than basic programs and can be designed for 
maximum effectiveness with minimum compromise. Plenty 
of stock routines are included, organized by topic and 
detailed memory map. This 408-page book will answer just 
about all your questions on assembly language pro¬ 
gramming ''11984, 480 pages 
□22175 Softbound $22.95 


SPECIAL PRICE 


COMPUTER DICTIONARY AND HANDBOOK 
by Sippl 

More than 22,000 definitions, acronyms, and abbreviations 
as well as 14 information packed appendixes make this an 
invaluable reference book for all levels of computer users. 
Operational control, storage devices, and time sharing are 
just a few of the subjects extensively covered in this im¬ 
portant volume. ©1980, 928 pages. 

□21632 SAVE $5 Softbound $29.95 


VIC 20 PROGRAMMER’S REFERENCE GUIDE 

To get the Vic to perform for you, you have to know how 
to program. The book is divided into tour sections: BASIC 
Programming, Machine Language Programming, Input/Out¬ 
put Interfacing and Programming Graphics and Sound 
Each chapter is fully illustrated with sample programs and 
has plenty of "how to" explanations. 1st edition, ©1982, 
289 pages 

□21948 Softbound $16.95 

THE 68000 PRINCIPLES AND PROGRAMMING 
by Leo Scanlon 

Motorola's 68000 is the first 16 bit up to have a 32 bit in¬ 
ternal architecture. This book covers CPU information that 
is needed for all microcomputer professionals and hobby¬ 
ists alike. Also includes information on Motorola's cross¬ 
macro assembler, a 68000 instruction set, printouts and 
interfacing. ©1981, 240 pages. 

□21853 Softbound $15.95 


Z-80 MICROPROCESSOR PROGRAMMING 
AND INTERFACING 

by Nichols and Rony 

This is the easy way for novices and experts to learn how 
to write and design programs for the popular Z-80 micro¬ 
processor. Book 1 focuses on fundamentals and use of the 
Z-80 while Book 2 explores special interest topics in great 
depth. ©1979. 

□21609 Book 1 Softbound S12.95 

□21610 Book 2 Softbound $16.95 

□ Buy BOTH Special $24.95 

SAVE $4.95 

MICRO COOKBOOK Vol. 1 and 2 
by Don Lancaster 

Learning to use a PC can be a real challenge. However, 

Don Lancaster has tried to filter out all the gobbledygook 
and make it as easy as can be. Volume 1 features down- 
to-earth coverage of fundamentals, number systems, hard¬ 
ware and software logic, mainstream codes and standards, 
electronic memory and memory devices and other applica¬ 
tions. Volume 2 covers address space, addressing, system 
architecture, machine code programming, I/O and helpful 
suggestions to common problems. 

□21828 Volume 1 ©1982 $15.95 

□21829 Volume 2 ©1983 $15.95 

□ Buy BOTH Special $26.95 

SAVE $4.95 
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“FILTERS” 

COLL I NS Mechanical Filter #526-9724-010 MODEL F455Z32F 

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15.99 

AT LAS Crystal Filters 

5.595- 2.7/8/LSB, 5.595-2.7/LSB 

8 pole 2.7KHz wide Upper sideband. Impedence 800ohms 15pf In/800ohms Opf out. 19.99 

5.595- 2.7/8/U, 5.595-2.7/USB 

8 pole 2.7Khz wide Upper sideband. Impedence 800ohms 15pE In/800ohms Opf out. 19.99 

5.595- .500/4, 5.595-.500/4/CW 

4 pole 500 cycles wide CW. Impedance 800ohms 15pf In/800ohms Opf out. 19.99 

9.0USB/CW 

6 pole 2.7KHz wide at 6dB. Impedance 680ohms 7pf In/300ohms 8pf out. CW-1599HZ 19.99 


KOKUSAI ELECTRIC CO, 

Mechanical Filter #MF-455-ZL/ZU-21H 


455KHZ 

; at Center Frequency of 453.5KC. Carrier Frequency of 455KHZ 2.36KC Bandwidth. 


Upper 

sideband. (ZU) 

19.99 


Lower 

sideband. (ZL) 

19.99 


ft***************************************************************************** 

CRYSTAL FILTERS 

NIKKO 

FX-07800C 

7.3MHz 

$10.00 

TEW 

FBC-103-2 

10.6935MHz 

10.00 

SDK 

SCH-113A 

11.2735MHz 

10.00 

TAMA 

TF-31H250 

CF 3179.3KHz 

19.99 

TYCO/CD 

001019880 

10.7MHz 2pole 15KHz bandwidth 

5.00 

MOTOROLA 

4884863B01 

11.7MHz 2pole 15KHz bandwidth 

5.00 

PTI 

5350C 

12MHz 2pole 15KHz bandwidth 

5.00 

PTI 

5426C 

21.4MHz 2pole 15KHz bandwidth 

5.00 

PTI 

1479 

10.7MHz 8pole bandwidth 7.5KHz at 3dB, 5KHz at 6dB 

20.00 

COMTECH 

A10300 

45MHz 2pole 15KHz bandwidth 

6.00 

FRC 

ERXF-15700 

20.6MHz 36KHz wide 

10.00 

FILTECH 

2131 

CF 7.825MHz 

10.00 

CERAMIC FILTERS 

AXEL 

4F449 

12.6KC Bandpass Filter 3dB bandwidth l,6KHz from ll.8-13.4KHz 

10.00 

CLOTTE 

TO-01A 

455KHz4-2KHz bandwidth 4-7% at 3dB 

5.00 


TCF4-12D36A 

455KI!z+-lKHz bandwidth 6dB rain 12KHZ, 60dB max 36KHZ 

10.00 

MURATA 

BFB455B 

455KHz 

2.50 


BFB455L 

455KHz 

3.50 


CFM455E 

455KHz +-5.5KHZ at 3dB , +-8KHZ at 6dB , +-16KHZ at 50dB 

6.65 


CFM45SD 

455KHZ 4—7KHz at 3dB , +-10KHZ at 6dB , 4-20KHZ at 50dB 

6.65 


CFR455E 

455KHZ +-5.5KHZ at 3dB , +-8KHZ at 6dB , +-16KHZ at 60dB 

8.00 


CFU455B 

455KHz +-2KHZ bandwidth +-15KHZ at 6dB, +-30KHZ at 40dB 

2.90 


CFU455C 

455KHZ 4—2KHz bandwidth 4-12.5KHz at 6dB , 4—24KHZ at 40dB 

2.90 


CFU455G 

455KHZ H—lKHz bandwidth 4-4.5KHz at 6dB , 4—lOKHz at 40dB 

2.90 


CFU455H 

455KHz 4—lKHz bandwidth 4-3KHZ at 6dB , 4—9KHz at 40dB 

2.90 


CFU455I 

455KHz 4-lKHz bandwidth 4-2KHZ at 6dB , 4-6KHZ at 40dB 

2.90 


CFW455D 

455KHz 4—lOKHz at 6dB , 4-20KHZ at 40dB 

2.90 


CFW455H 

455KHZ 4— 3KHz at 6dB , 4-9KHZ at 40dB 

2.90 


SFB455D 

455KHZ 

2.50 


SFD455D 

455KHZ 4— 2KHz , 3dB bandwidth 4.5KHZ 4-lKHz 

5.00 


SFE10.7MA 

10.7MHz 280KHZ 4-50KHZ at 3dB , 650KHz at 20dB 

2.50 


SFE10.7MS 

10,7MHz 230KHZ 4-50KHZ at 3dB , 570KHz at 20dB 

2.50 


SFG10.7MA 

10.7MHz 

10.00 

NIPPON 

LF-B4/CFU455I 

455KHZ 4-lKHz 

2.90 


LF-B6/CFU455H 

455KHZ 4—lKHz 

2.90 


LF-B8 

455KHZ 

2.90 


LF-C18 

455KHZ 

10.00 

TOKIN 

CF4 5 5A/BFU4 5 5K 

455KHZ H—2kHz 

5.00 

MATSUSHIRA 

EFC-L455K 

455KHZ 

7.00 


****************************************************************************** 


SP ECTRA PHYSICS INC. Model 088 HeNe LASER TUBES 

POWER OUTPUT 1.6MW. BEAM DIA. .75W BEAM DIR. 2.7MR o'KV STARTING VOLTAGE DC 

68K OHM 1WATT BALLAST 1000VDC 4-100VDC At 3.7MA $59.99 


R0T R0N MUFFIN FANS Model MARK4/MU2A1 

115 VAC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F 


88CFM at 50CPS 


105CFM at 60CPS 


THESE ARE NEW 


$ 7.99 


<^1*^2! electronics 
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800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE For information call: 602-265-0731 
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RF TRANSISTORS 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2N1561 

$25.00 

2N5920 

$ 70.00 

40608 RCA 

$ 2.48 

BFY90 

$ 1.50 

2N1562 

25.00 

2N5921 

80.00 

40673 RCA 

2.50 

BLW60C5 

15.00 

2N1692 

25.00 

2N5922 

10.00 

40894 RCA 

1.00 

BLX67 

12.25 

2N2857 

2.55 

2N5923 

25.00 

60247 RCA 

25.00 

BLX67C3 

12.25 

2N2857JAN 

4.10 

2N5941 

23.00 

61206 RCA 

100.00 

BLX93C3 

22.21 

2N2857JANTX 

4.50 

2N5942 

40.00 

62800A RCA 

60.00 

BLY87A 

7.50 

2N2876 

13.50 

2N5944 

10.35 

62803 RCA 

100.00 

BLY88C3 

13.08 

2N2947 

18.35 

2N5945 

10.00 

430414/3990RCA 

50.00 

BLY89C 

13.00 

2N2948 

13.00 

2N5946 

12.00 

3457139 RCA 

20.00 

BLY90 

45.00 

2N2949 

15.50 

2N5947 

9.20 

3729685-2 RCA 

7 5.00 

KLY92 

13, 30 

2N3L18 

5.00 

2N6080 

6.00 

3729701-2 RCA 

50.00 

BLY94C 

45.00 

2N3119 

4.00 

2N6081 

7.00 

3753883 RCA 

50.00 

BLY351 

10.00 

2N3134 

1.15 

2N6082 

9.00 

615467-902 

2 5.00 

BLY568C/CF 

30.00 

2N3287 

4.90 

2N6083 

9.50 

615467-903 

40.00 

C2M70-28R 

92.70 

2N3288 

4.40 

2N6084 

12.00 

2SC568 

2.50 

C25-28 

57.00 

2N3309 

4.85 

2N6094 

11.00 

2SC703 

36.00 

C4005 

2.50 

2N3375 

17.10 

2N6095 

12.00 

2SC756A 

7.50 

CD L 659 

20.00 

2N3478 

2.13 

2N6096 

16. 10 

2SC781 

2.80 

CDL 89 9 

20.00 

2N3553 

1.55 

2N6097 

20. 70 

2SC1018 

1.00 

CD1920 

10.00 

2N3553JAN 

2.90 

2N6105 

21,00 

2SC1042 

24.00 

CD2188 

18.00 

2N3632 

15.50 

2N6136 

21.85 

2SC1070 

2.50 

CD2545 

24.00 

2N3733 

11.00 

2N6166 

40,24 

2SC1216 

2.50 

CD2664A 

16.00 

2N3818 

5.00 

2N6267 

142.00 

2SC1239 

2.50 

CD3167 

92.70 

2N3866 

L. 30 

2N6304 

1.50 

2SC1251 

24.00 

CD3353 

95.00 

2N3866JAN 

2.20 

2N6368 

30.00 

2SC1306 

2.90 

CD3435 

26.30 

2N3866JANTX 

3.80 

2N6439 

55.31 

2SC1307 

5.50 

CD3900 

152.95 

2N3866JANTXV 

4.70 

2N6459 

18.00 

2SC1424 

2.80 

CM2 5-12 

20.00 

2N3866AJANTXV 

5.30 

2N6567 

10.06 

2SC1600 

5.00 

CM40-12 

27.90 

2N3924 

3.35 

2N6603 

13.50 

2SC1678 

2.00 

CM40-28 

56.90 

2N3926 

16.10 

2N6604 

13.50 

2SCI729 

32.40 

CME50-I2 

30.00 

2N3927 

17.25 

2N6679 

44.00 

2SC1760 

1.50 

CTC2001 

42.00 

2N3948 

1.75 

2N6680 

80.00 

2SC1909 

4.00 

CTC2005 

55.00 

2N3950 

25.00 

021-1 

15.00 

2SC1945 

10.00 

CTC3005 

70.00 

2N3959 

3.85 

01-80703T4 

65.00 

2SC1946 

40.00 

CTC3460 

20.00 

2N4012 

11.00 

35C05 

15.00 

2SC1947 

10.00 

DV2820S 

25.00 

2N4037 

2.00 

102-1 

28.00 

2SC1970 

2.50 

DXL1003P70 

22.00 

2N4041 

14.00 

103-1 

28.00 

2SC1974 

4.00 

DXL2001P70 

19.00 

2N4072 

1.80 

103-2 

28.00 

2SC2166 

5.50 

DXL2002P70 

14.00 

2N4080 

4.53 

104P1 

18.00 

2SC2237 

32.00 

DXL3501AP100F 

47.00 

2N4127 

21.00 

163P 1 

10.00 

2SC2695 

47.00 

EFJ4015 

12.00 

2N4416 

2.25 

181-3 

15.00 

A2X1698 

FOR 

EFJ4017 

24.00 

2N4427 

1.25 

210-2 

10.00 

A3-12 

14.45 

EFJ4021 

24.00 

2N4428 

1.85 

269-1 

18.00 

A50-12 

24.00 

EFJ4026 

35.00 

2N4430 

11.80 

281-1 

15.00 

A209 

10.00 

EN15745 

20.00 

2N4927 

3.90 

282-1 

30.00 

A283 

6.00 

FJ9540 

16.00 

2N4957 

3.45 

482 

7.50 

A283B 

6.00 

FSX52WF 

58.00 

2N4959 

2.30 

564-1 

25.00 

A1610 

19.00 

065739 

25.00 

2N5016 

18.40 

698-3 

15.00 

AF102 

2.50 

065386 

25.00 

2N5026 

15.00 

703-1 

15.00 

AFY12 

2.50 

GM0290A 

2.50 

2N5070 

18.40 

704 

4.00 

AR7115 

20.00 

HEP 7 6 

4.95 

2N5090 

L3.80 

709-2 

11.00 

AT41435-5 

6.35 

HEPS3002 

11.40 

2N5108 

3.45 

7 L1 

4.00 

B2-8Z 

10.70 

HEPS 3003 

30.00 

2N5109 

1.70 

733-2 

15.00 

B3-12 

10.85 

HEPS 3005 

10.00 

2N3160 

3.45 

798-2 

25.00 

B12-12 

15. 70 

HEPS3006 

19.90 

2N5177 

21.62 

3421 

28.00 

BAL0204125 

152.95 

HEPS300 1 

25.00 

2N5179 

1.04 

3683P1 

15.00 

BF25-35 

56.25 

HEPS30 10 

11.34 

2N5216 

56.00 

3992 

25.00 

B40-12 

19.25 

HF8003 

10.00 

2N5470 

75.00 

4164P1 

15.00 

B70-12 

55.00 

HFET2204 

112.00 

2N5383 

3.45 

4243P1 

28.00 

BF272A 

2.50 

HP 35821 

38.00 

2N5589 

9. 77 

4340P3 

18.00 

BF085 

2.50 

HP 35826B 

32.00 

2N5590 

10.92 

4387P1 

27.50 

BFR21 

2.50 

HI’ 35826E 

32.00 

2N5591 

13.80 

7104-1 

28.00 

BFR90 

1.00 

HP 35831E 

30.00 

2N5596 

99.00 

7249-2 

10.50 

BFR91 

1.65 

HP 35832E 

50.00 

2N5636 

12.00 

7283-1 

37.50 

BFR99 

2.50 

HP35833E 

50.00 

2N5637 

15.50 

7536-1 

30.00 

HFT12 

2. 50 

HP35859E 

75.00 

2N5641 

12.42 

7794-1 

10. 50 

BFW16A 

2.50 

HP 358661'! 

44.00 

2N5642 

14.03 

7795 

15.00 

BFW17 

2.50 

HXTR2101 

44.00 

2N5643 

25.50 

7795-1 

15.00 

BFW92 

1.50 

HXTR3101 

7.00 

2N5643 

13.80 

7796-1 

24.00 

BFX44 

2.50 

HXTR5101 

31 .00 

2N5646 

20. 70 

7797-1 

36.00 

BFX48 

2.50 

HXTR6I04 

68.00 

2N5651 

11.05 

40081 RCA 

5.00 

BFX65 

2.50 

HXTR6105 

31.00 

2N5691 

18.00 

40279 RCA 

10.00 

BFX84 

2.50 

HXTR6106 

33.00 

2N5764 

2 7.00 

40280 RCA 

4.62 

BFX85 

2.50 

J310 

1.00 

2N5836 

3.45 

40281 RCA 

10.00 

BFX86 

2.50 

.102000 

10.00 

2N5842 

8.45 

40282 RCA 

20.00 

BFX89 

1.00 

J02001 

25,00 

2N5847 

19.90 

40290 RCA 

2.80 

BFY11 

2.50 

JO4045 

24.00 

2N5849 

20.00 

40292 RCA 

13.05 

BFY18 

2.50 

KD5522 

25.00 

2N5913 

3.25 

40294 RCA 

2.50 

BFY19 

2.50 

KJ 5522 

25.00 

2N5916 

36.00 

40341 RCA 

21.00 

BFY39 

2.50 

Ml 106 

13.75 


Toll Free Number 
800-528-0180 
(For orders only) 


"All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item" 

For information call: 602-265-0731 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

J\f z electronics 
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RF TRANSISTORS (CONTINUED) 


Ml 107 

$16.75 

MRF458 

$20.70 

NE02160ER 

$100.00 

SD1009 

$15.00 

Ml 131 

5.15 

MRF464 

25.30 

NEO21350 

5.30 

SD1009-2 

15.00 

Ml 132 

7.25 

MRF466 

18.97 

NE13783 

61.00 

SD1012 

10.00 

MU 34 

13.40 

MRF472 

1.50 

NE21889 

43.00 

SD1012-3 

10.00 

M9116 

29.10 

MRF475 

3.10 

NE57835 

5.70 

SD1012-5 

10.00 

M9579 

6.00 

MRF476 

3.16 

NE64360ER-A 

100.00 

SD1013 

10.00 

M9580 

7.95 

MRF477 

20.00 

NE64480 (B) 

94.00 

SD1013-3 

10.00 

M9587 

7.00 

MRF479 

8.05 

NE73436 

2.50 

SD1013-7 

10.00 

M9588 

5.20 

MRF492 

23.00 

NE77362ER 

100.00 

SD1016 

15.00 

M9622 

5.95 

MRF502 

1.04 

NE98260ER 

100.00 

SD1016-5 

15.00 

M9623 

7.95 

MRF503 

6.00 

PRT8637 

25.00 

SD1018-4 

13.00 

M9624 

9.95 

MRF504 

7.00 

PT3127A 

5.00 

SD1018-6 

13.00 

M9625 

15.95 

MRF509 

5.00 

PT3127B 

5.00 

SD1018-7 

13.00 

M9630 

14.00 

MRF511 

10.69 

PT3127C 

20.00 

SD1018-15 

13.00 

M9740 

27.90 

MRF515 

2.00 

PT3127D 

20.00 

SD1020-5 

10.00 

M9741 

27.90 

MRF517 

2.00 

PT3127E 

20.00 

SD1028 

15.00 

M9755 

16.00 

MRF525 

3.45 

PT3190 

20.00 

SD1030 

12.00 

M9 780 

5.50 

MRF559 

1.76 

FT 3194 

20.00 

SD1030-2 

12,00 

M9827 

11.00 

MRF587 

11.00 

PT3195 

20.00 

SD1040 

5.00 

M9848 

35.00 

MRF605 

20.00 

PT3537 

7.80 

SD1040-2 

20.00 

M9830 

13.50 

MRF618 

25.00 

PT4166E 

20.00 

SD1040-4 

10.00 

M9851 

20.00 

MRF626 

12.00 

PT4J76D 

25.00 

SD1040-6 

5.00 

M9860 

8.25 

MRF628 

8.65 

PT4186B 

5.00 

SD1043 

12.00 

M9887 

2.80 

MRF629 

3.45 

PT4209 

25.00 

SD1043-1 

10.00 

M9908 

6.95 

MRF641 

25.30 

PT4209C/5645 

25.00 

SD1045 

3.75 

M9965 

12.00 

MRF644 

27.60 

PT4556 

24.60 

SD1049-1 

2.00 

MM 1500 

25.00 

MRF646 

29.90 

PT4570 

7.50 

SD1053 

4.00 

MM1550 

10.00 

MRF648 

33.35 

PT4577 

20.00 

SD1057 

10.00 

MM1552 

50.00 

MRF816 

15.00 

PT4590 

5.00 

SD1065 

4.75 

MM1553 

50.00 

MRF823 

20.00 

PT4612 

20.00 

SD1068 

15.00 

MM1607 

8.45 

MRF846 

44.85 

PT4628 

20.00 

SD1074-2 

18.00 

MML614 

10.00 

MRF892 

35.50 

PT4640 

20.00 

SD1074-4 

28.00 

MM1810 

15.00 

MRF894 

46.00 

PT4642 

20.00 

SD1074-5 

28.00 

MM1810 

15.00 

MRF901 3 Lead 

1.00 

PT5632 

4.70 

SD1076 

18.50 

MM1943 

1.80 

MRF901 4 Lead 

2.00 

PT5749 

25.00 

SD1077 

4.00 

MM2608 

5.00 

MRF902/2N6603JAN 

15.00 

PT6612 

25.00 

SD1077-4 

4.00 

MM3375A 

17.10 

MRF902B 

18.40 

PT6619 

20.00 

SD1077-6 

4.00 

MM4429 

10.00 

MRF904 

2.30 

PT6708 

25.00 

SD1078-6 

24.00 

MM8000 

1.15 

MRF905 

2.55 

PT6709 

25.00 

SD1080-7 

7.50 

MM8006 

2.30 

MRF911 

2.50 

PT6720 

25.00 

SD1080-8 

6.00 

MM8011 

25.00 

MRF965 

2.55 

PT85J0 

15.00 

SD1080-9 

3.00 

MPSU31 

1.01 

MRF966 

3.55 

PT8524 

25.00 

SD1084 

8.00 

MRA2023-1.5 

42.50 

MRF1000MA 

32.77 

PT8609 

25.00 

SD1087 

15.00 

MRF134 

L0.50 

MRF1004M 

31.05 

PT8633 

25.00 

SD1088 

22.00 

MRF136 

16.00 

MRF2001 

41.74 

PT8639 

25.00 

SD1088-8 

22.00 

MRF171 

35.00 

MRF2005 

54.97 

PT8659 

25.00 

SD1089-5 

15.00 

MRF208 

11.50 

WRF5176 

24.00 

PT8679 

25.00 

SD1090 

15.00 

MRF212 

16.10 

MRF8004 

2.10 

PT8708 

20.00 

SD1094 

15.00 

MRF221 

10.00 

MSC1720-12 

225.00 

PT8709 

20.00 

SD1095 

15,00 

MRF223 

13.00 

MSC1821-3 

125.00 

PT8727 

29.00 

SD1098-1 

30.00 

MRF224 

13.50 

MSC L82 t- 10 

225.00 

PT8731 

25.00 

SD1100 

5.00 

MRF227 

3.45 

MSC2001 

30.00 

PT8742 

19.10 

SD1109 

18.00 

MRF230 

2.00 

HSC2010 

93.00 

PT8787 

25.00 

SD1115-2 

7.50 

MRF231 

10.00 

MSC2223-10 

245.00 

PT8828 

25.00 

SD1115-3 

7.50 

MRF232 

12.07 

MSC2302 

P0R 

PT9700 

25.00 

SD1115-7 

2.10 

MRF237 

3.15 

MSC3000 

35.00 

PT9702 

25.00 

SD1116 

5,00 

MRF238 

13.80 

MSC3001 

38.00 

PT9783 

16.50 

SD1118 

22.00 

MRF239 

17.25 

MSC72002 

P0R 

PT9784 

32.70 

SD1119 

5.00 

MRF245 

35.65 

MSC73001 

FOR 

PT9790 

56.00 

SD1124 

50.00 

MRF247 

31.00 

MSC80064 

35.00 

PT31083 

20.00 

SD1132-1 

15.00 

MRF304 

36.00 

MSC80091 

10.00 

PT31962 

20.00 

SD1132-4 

12.00 

HR F 306 

50.00 

MSC80099 

3.00 

PTX6680 

20.00 

SD1133 

9.50 

MRF313 

11.15 

MSC8059 3 

P0R 

RE 3 754 

25.00 

SD1133-1 

10.00 

MRF314 

29.21 

MSC80758 

POR 

RE 1789 

25.00 

SDl134-1 

2.50 

MRF315 

28.86 

MSC82001 

33.00 

RF35 

16.00 

SD1134-4 

12.00 

MRF3L6 

55.43 

MSC82014 

33.00 

RFS5 

17.50 

SDl134-17 

12.00 

MRF317 

63.94 

MSC82020M 

130.00 

RF 110 

21.00 

SDl135 

10.25 

MRF412 

18.00 

MSC82030 

33.00 

S50-12 

23.80 

SDl135-3 

12.00 

MRF420 

20. 12 

MSC83001 

40.00 

S 3006 

15.00 

SD1136 

12.50 

MRF42 1 

25.00 

MSC8300J 

82.00 

S 3007 

10.00 

SDii36-2 

12.50 

MRF422 

38.00 

MSC83005 

70.00 

S3031 

22.00 

SDl143-1 

10.00 

MRF427 

17.25 

MSC83026 

POR 

SCA3522 

5.00 

SDl143-3 

17.00 

MRF428 

63.00 

MSC83303 

POR 

SCA3523 

5.00 

SDl144 

4.00 

MRF433 

12.07 

MSC84900 

60.00 

SD34 5 

5.00 

SDl145-5 

15.00 

MRF449/A 

12.65 

MT4150 

14,40 

SD445 

5.00 

SD1146 

15.00 

MRF450/A 

14.37 

MT5126 

25.00 

SD1004 

15.00 

SDl147 

15.00 

MRF452/A 

17.00 

MT5596(2N) 

99,00 

SDJ 007 

15.00 

SDl188 

10.00 

MRF453/A 

18.40 

MT5768(2N) 

95.00 

SD1007-2 

15.00 

SDl189 

24.00 

MRF454/A 

20. 12 

MT8762 

25.00 

SD 1.00 7-4 

15.00 

SD1200 

1.50 

MRF455/A 

16.00 

NE02136 

2.00 

SD1007-5 

15.00 

SD120L-2 

15.00 


Toll Free Number 
800-528-0180 
(For orders only) 


"All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 


(fyr’lf z electronics 

KJnrth 07th Auo Phn**nix AZ 


For information call: 602-265-0731 


3802 North 27th Ave., Phoenix, AZ 85017 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


More Details? CHECK-OFF Page 126 






AA size 1.25v at 500mahr 
0 size 1.25v at 4 AMPHR 


AA size 1.25v at 500mahr 


12v at 1.5AMPHR 


E.F. JOHNSON ROLLER INDUCTORS 


NI-CAD BATTERY CHARGERS 


MODEL 229-0201-01 MODEL 229-0202-01 *aa nn + 

10UH at 3AMPS MAX. $36.99 18UH at 5AMPS max. $44.99 * UNIVERSAL CHARGER $19.99 

**************************************************** 

UNELCO.SEMCO,ARCO METAL CLAD MICA CAPACITORS 

Standard Size Micro Size 

3.9 14 33 62 175 5 25 / 

4.7 15 34 68 180 6 27 f 

5 18 36 75 200 7 33 A 

5.1 20 38 80 220 8 36 vB 

6.8 22 39 82 240 9 51 ^ 

7 24 40 100 250 12 62 

8.2 25 43 110 300 15 

9.1 27 44 120 360 16 

10 27.5 47 123 470 18 

11 28 50 125 500 20 

12 30 51 140 820 22 

13 32 56 150 1000 24 


14 

33 

62 

175 

5 

25 

15 

34 

68 

180 

6 

27 

18 

36 

75 

200 

7 

33 

20 

38 

80 

220 

8 

36 

22 

39 

82 

240 

9 

51 

24 

40 

100 

250 

12 

62 

25 

43 

110 

300 

15 


27 

44 

120 

360 

16 


27.5 

47 

123 

470 

18 


28 

50 

125 

500 

20 


30 

51 

140 

820 

22 


32 

56 

150 

1000 

24 



********NOTE ALL VALUES LISTED IN PICO FARAD******** 

PRICE INFORMATION 

1 to 10 $ .90ea. 11 to 51 $.80ea. 52 to 102 $.70ea. 

103 and up call 

*************************************************** 

GOULD NI-CAD BATTERIES 


GENERAL ELECTRIC NI-CAD BATTERIES 


new 

a 

$ 1.99 

new 

h 

7.49 

new 

a 

2.99 

new 


1.99 

new 

a 

2.99 

used 

a 

5.99 

new 

c 

9.99 

new 

a 

2.99 

new 

g 

5.99 

new 

g 

49.99 

new 

q 

54.99 

new 

d 

11.99 


195194 3.75v at lOOmahr 
AA size 3.75v at lOOmahr 
AA size pack of 10 12.5v 
at 450mahr 

Sub C Pack of 10 12.5v 
at 2.5Amphr 

UNION CARBIDE NI-CAD BATTERIES 

193817 3.75v at 225mahr 

GLOBE GEL-CELL BATTERIES 

2v at 8AMPHR GC280 
12v at 20AMPHR GC12200 
12v at 23AMPHR GC12300 

EAGLE P1CHER GEL-CELL BATTERIES 


GATES SEALED RECHARGEABLE LEAD ACID BATTERIES AND PACKS 
2v at 2.5AMPHR D Cell new b 5.99 
8v at 5AMPHR 4 X Cell used f 14.99 
12v at 2.5AMPHR 6 D Cells new £ 24.99 

18v at 2.5AMPHR 9 D Cells new f 29.99 

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS 
6v at 2.5AMPHR 3 D Cells used e 10.00 

12v at 2.5AMPHR 6 D Cells used e 19.99 N. 

12v at 5 AMP HR 6 X Cells used e 24.99 

***************************************************************************************** 


MALLORY CHARGER $23.99 


EVEREADY CHARGER $9.99 


Toll Free Number 
800-528-0180 
(For orders only) 


All parls may t»e ni-* or 
surplus and parts may be 
substituted with comparator parts 
•I we are out of stock o» an -tern 


z electronics 

North 97th Aup Phnpni* A7 I 


For information call: 602-265-0731 


3802 North 27th Ave., Phoenix. AZ 85017 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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NAMPA SATELLITE SYSTEMS, 

TWO LOCATIONS 


INC. 



6103 W. 34th St. 
Houston, Texas 77092 
(713) 957-5140 


MD9 - 9' Di*h 


312 12th Ave. So. 

Nampa, Idaho 8365 1 
(208) 466-6727 

1-800-654-0795 

For Service ONLYJ208) 467-3204 

NEW LOW, LOW PRICES! 

NATIONAL FINANCING AVAILABLE THROUGH NAMPA SATELLITE 
FOR MORE INFORMATION CALL 208-466-6727 


ALL SYSTEMS FREIGHT PRE PAID FROM NAMPA, IDAHO OR HOUSTON, TEXAS 

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Receiver, 85° LNA. LNB, or LNC, Wilson MD-9 Dish. 
100 Ft. Cable Rack, LNA Cover. Polarmatic I Feed horn. NSS Dish Drive. All Connectors and Instructions 


Wilson YM1000 System $1648 

10% Down Payment-$ 164.80 36 payments of $54.00/mo. 

Wilson YM400 System $1442 

10% Down Payment-$ 144.20 36 payments of $46.00/mo. 

Little Wil LW5 $1099 

10% Down Payment-$ 109.90 36 payments of $36.00/mo. 

Little Wil RV5 $1399 

10% Down Payment-$ 139.90 36 payments of $45.00/mo. 

Drake 240 A + APS24 $1995 

10% Down Payment-$ 199.50 36 payments of $65.00/mo. 

Luxor Mark 2 System block dc $2512 

10% Down Payment-$251.20 36 payments of $75.00/mo. 

Dexcel l 300-01 System $1988 

10% Down Payment-$ 198.80 36 payments of $63.00/mo. 

Dexcel 1200-01 System $1633 

10% Down Payment-$ 163.30 36 payments of $ 54.00/mo. 


Uniden UST 3000 System $1772 

10% Down Payment-$ 177.20 36 payments of $57.00/mo. 

Uniden UST 1000 System $1571 

10% Down Payment-$157.10 36 payments of $52.00/mo. 

Sigma Mark 2A $1438 

10% Down Payment-Si43.80 36 payments of $46.00/mo. 

Sigma Mark 3 block dc $1662 

10% Down Payment-$ 166.20 36 payments of $54.00/mo. 


Sigma Mark 5 block dc 

10% Down Payment-$204.90 36 payments of $66.00/mo. 


$2049 


M/A Com HI BLOCK DC 
10% Down Payment-$228.20 36 payments of $74.00/mo. 


$2282 


M/A Com Tl block dc 
10% Down Payment-$218.20 36 payments of $71.00/mo. 


$2182 


STS MBS-SR-AA 

10% Down Payment-$234.90 36 payments of $76.00/mo. 


$2349 


OPTIONS WITH SYSTEM 


PM 9' Dish.$ 60 

Starbeam 10' Mesh Dish.SI80 

Prodelin 10' Dish.$400 

Continental Mesh Dish 10' .$400 


MTI 2100.$225 

MTI 4100.$345 

Houston Tracker III + .$215 

Houston Tracker IV +.$375 
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products 


Kenwood TS-940S 
HF transceiver 

Kenwood has announced the release of its 
new HF transceiver, the TS 940S. Designed with 
the serious HF operator in mind, the TS 940S 
features all the latest state-of-the-art features. 
High performance interference rejection circuits 
and a high dynamic range receiver, combined 



with a superior transmitter and excellent audio, 
provide power for working those really tough 
ones. Casual DXers as well as contest operators 
give Kenwood high marks for QRM fighting 
features such as SSB slope tuning, variable CW 
bandwidth, notch, AF tune and CW pitch 
controls. 

The TS 940S covers all HF Amateur bands 
including the new WARC bands and is a gen 
eral coverage receiver for 150 kHz to 30 MHz. 
Fully self contained, the unit will operate on FM, 
SSB, CW, AM, and FSK RTTY; there are no 
extra modules to buy. The TS 940S has two 
optically encoded VFOs and features 40 non 
volatile memory channels in four groups of ten. 
You can QSY instantly by using the keyboard 
on the front panel; just enter the frequency you 
want. The TS-940S has an LCD sub display that 
shows CW. VBT, SSB slope tuning as well as 
frequency, time and status of the optional 
AT 940 160 10 meter automatic antenna tuner. 

Kenwood offers a full line of optional acces¬ 
sories such as the AT 940 160 10 meter auto 
matic antenna tuner, SP-940S external speaker 
with audio filtering, a full line of both first and 
second IF crystal filters so that performance can 


be tailored to individual tastes, and the VS-1 
voice synthesizer, to name just a few. 

For more information, contact Trio-Kenwood 
Communications. 1111 West Walnut Street, 
Compton, California 90220. 


A5 switches focus, changes 
name, and offers free 
samples to ham radio readers 

After 18 years of providing in depth reporting 
of news and technical developments in Fast 
Scan TV, A5 is expanding its range to include 
coverage of other modes of specialized commun 
ications in Amateur Radio. While FSTV will re¬ 
main the primary object of interest, NBTV, 
MSTV, SATV, TVRO, SSTV. FAX, RTTY, 
AMTOR, Packet, OSCAR, EME, and other 
modes will be addressed in an extended format. 

With the change in editorial focus comes a 
new name: SPEC COM* SPEC-COM will be 
published ten times a year. One year subscrip¬ 
tions are available for $20; special six month trial 
subscriptions are available to new readers at $10. 

For a free sample copy and further details, 
contact SPEC COM Specialized Communica 
lions Journal, P.O. Box H, Lowden, Iowa 52255. 
(Allow two to three weeks for delivery.) 


cable ties 

Available in packages of 20 ($7.00), FLEXLOC 
reusable cable ties are ideal for bunching cables 
attached to Amateur Radio equipment, comput 
ers and peripherals, home entertainment sys 
terns, A/V devices, and other electronic and 
electrical hardware Their quick release ("pinch 
of the fingers") lock enables repeated re-use. 
Made from tough, flexible nylon (Type 66), 
FLEXLOC has a tensile strength of 50 pounds. 
Each 10-inch fastening strap is self locking with 
a ribbed backing that permits diameter adjust 
ments up to 2-3/4 inches and secures the bundle 
until release. 
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MOSLEY...A Better Antenna... 

For New and Old 

•EASY ASSEMBLY *2 YEAR WARRANTY 

*N0 MEASURING -LOW SWR 

•ALL STAINLESS HARDWARE ‘BUILT TO LAST 



complete me Honor Ron Mosley oilers a Full 
Line ol Tri-Banders which will mechanically and 
electronically outperform the competition For 
the new ham with limited space and pocket 
book, start with our TA-31 Jr rotatable dipole 
You can make our TA-31 Jr into a 2 or 3 element 
as your needs increase 

II you start with the need lo run higher power 
then the TA-31 is lor you This also can be made 
Into a 2 or 3 element beam as you expand your 


•IFliMi 



For the ham that wants a lltlle more pertormance 
out ol a Tri-Bander but is limited in room, then 
our CL-33 on a 18 tool boom is the way to go 
For those that want MONO BAND pertormance 
out ol a Tn-Bander want to hear better, and be 
louder the CL-36-ls tor you 



, , / ' - PRO-37 


For the ham that wants to start right at the top 
the PRO-37 is the antenna that will give you king 
ol the hill pertormance II is the broadest band¬ 
ed highest power best performing Tri-Bander 
in our line 

Compare ours belore buying any other antenna 
Ail stainless standard, all heavy telescoping 
aluminum elements which means better quality 
and no measurement Ease ol assembly gives 
you a quality antenna with consistent pertor¬ 
mance Our elements are pre-drilled so you will 
get the same pertormance as we do All ol our 
Tri-Banders come with a 2 year warranty 
II you are a new ham and are not familiar with 
MOSLEY ask an older ham about us or call the 
PRESIDENT ol MOSLEY He will be glad to ex¬ 
plain why MOSLEY is A BETTER ANTENNA 

these and other MOSLEY products are available 
through your lavonte DEALER Or write or call 
MOSLEY lor the DEALER nearest you 



1344 BAUR RIVD SI LOUIS MISSOURI 63132 

1-314-994 7872 1 800 325-4016 
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IF YOU’RE STILL USING AN 
OLD STYLE ROTOR 
CONTROL MAYBE YOU 
SHOULD CONSIDER THIS... 



BUY THE ANTENNA 
CONTROLLER 
OF THE FUTURE 
TODAY' 

A PRO-SEARCH.-. 


DIGITAL 


ANTENNA CONTROL 
FULLY COMPUTERIZED 

SMALL 
IN SIZE 

3’. "H x 5'« "W x 6 0 

10 MEMORIES 
FOR STORING 

YOUR FAVORITE HEADINGS 

ONE YEAR FULL WARRANTY 

PRO SEARCH Is Adaptable To Many 
Systems. Simple To Install 


No Modifications Are Necessary 


Presently we re having our Spring 
Special A PSE-1. used with the COE 
Series Now only $299 95 plus ship¬ 
ping Regular retail price $419.91 Ol 
fer good until June 15th, 1985. Order 
Early. We expect a back order problem 
due to demand and availability of 
parts 

Also ask about our Spring Rotor. 
Antenna and Unit Special 


CALL NOW 1-800-325-4016 


Controllers al&Q available 10f Other rotors 

Prices and specif teal tons subject to change 
without notice or obligation 


U S and Foreign Patents 



Reaching The World \-. 


Pro Searcn Elocironics Co 
1144 B.iuf Boulevard St Louis Mo 63132 
1-314 994- 7872 1-800 325-4016 
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DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Get state-of-the-art performance. 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

• BASIC Improvement 

• Audio Bandpass Filter 

• Audio 1C Amplifier 

TUBES $23 PPD KITS $25 PPD 

OVERSEAS AIR $7 

SART0RI ASSOCIATES, W5DA 

BOX 832085 

RICHARDSON. TX 75083 

214-494-3093 ^ le9 


SYNTHESIZED 

SIGNAL GENERATOR 



MODEL 

SG-100E 

$428.95 

Jelivtred 


• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 part per 10 million at all 
frequencies • Internal FM adjustable Irom 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc & 'h Amp • 
Available tor immediate delivery • $429 95 
delivered • Add-on accessories available 
to extend treq range, add infinite resolu 
tion. AM. and a precision 120 dB attenuator 

• Call or write tor details • Phone in your 
order for fast COD shipment. ^ 170 

VANGUARD LABS 

196-23 Jamaica Ave.. Hollis. NY 11423 
Phone: (718) 468 2720 Mon thru Thu. 


7 MILLION TUBES 




FREE CATALOG 

Includes all Current, Obsolete, An 
tique. Hard To Find Receiving. 
Broadcast. Industrial, Radio/TV 
types. LOWEST PRICES. Major 
Brands, In Stock. 

UNITY Electronics Dept. H 
P.0. Box 213 
Elizabeth, NJ 07206 
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For further information, contact Visual Depar 
lures, Ltd., 1641 Third Avenue, Suite202, New 
York. New York 10128. 

Circle /302 on Reader Service Card. 


full half-wave UHF antenna 
for portables 

Larsen Antenna's new KD 14 450-HW an¬ 
tenna, a full half-wave UHF antenna for porta 
bles, interlaces with any BNC output portable. 
Said to offer performance equivalent to a full 
quarter wave on a perfect ground plane, the KD 
14-450 HW is appropriate for any UHF applica 
tion requiring maximum performance. Because 
of its inherent resonance, it may be easily 
remoted via a coaxial line Irom the portable. The 
overall whip length is 12 inches; the impedance 
transformer at the base of the whip is 3.25 inches 
long. 

For more information, contact Larsen Elec¬ 
tronics, P.O. Box 1799, Vancouver, Washington 
98668 

Circle 7303 on Reader Service Card. 


scope memory 

Sibex, Inc. has introduced a new device called 
the Scope Memory. This instrument attaches to 
your oscilloscope and converts it into a high per 
formance digital storage scope. The Scope 
Memory can be an economical answer for the 
service technician, hobbyist, or manufacturing 
firm that needs a storage scope but cannot justify 
its expense 

The Scope Memory stores low frequency sig 
nals, transients, and one shot pulses in a single 
sweep. It stores both analog and digital signals 
and features 18-selectable sampling times with 
a 1.4 MHz maximum rate, an 8-range input selec¬ 
tor with over range indication and a wide vari¬ 
ety of triggering modes. 

The pre- and post trigger modes allow view¬ 
ing the waveform that occurs both before and 
after an event. This feature makes the device a 











S WORLD WIDE AMATEUR RADIO SINCE 19S0 
Your on« source for all Radio Equipment! 




Comp'll* Butternut Antenna 
Inventory In Stock' 


LARGEST STOCKING HAM OfAlfA 
COMPLETE REPAIR LAB ON PREMISES 


N*w York City's 


useful tool for trouble shooting. The price is 
$515.00 plus shipping. 

For additional information, contact Sibex, 
Inc.. 2340 State Road 580, Suite241, Clearwater, 
Florida 33515. 

Circle /304 on Reader Service Card. 


ATV transceivers 

P.C. Electronics has introduced a new com 
pact 1-watt 70-cm ATV transceiver aimed at in 
troducing hams to the video mode. 


KANTRONICS 
UTU Interlace II Challenger 
t'MAC I 

I*** 

S/2B 6JS6C 

t .by & 

4 


ooe 


o C CTd v lade, - b. i 

; c clL/c f 

nH-entec • 

2S91 MT, Corsairs. Argosy ll, Century 22 


AEA 144 MHz 
AEA 220 MHz 
AEA 440 MHz 

ANTENNAS 


¥ BiRO 

Wattmeter* A 
Elements ' 
In Stock 


MIRAGE AMPLIFIERS 
AST RON POWER SUPPLIES 


Altoco/Fakoo Amps 


MAIL ALL ORDERS TO BARRY ELECTRONICS CORP . 512 BROADWAY. NEW YORK CITY, N Y 10012. 


The TC70-1 ATV transceiver accepts standard 
composite video input from any source. Video 
and audio input RCA jacks on the rear panel are 
provided for connection to black and white or 
color cameras, computers, VCRs, and TVROs. 
A front panel switch selects video and audio 
input from these jacks or from the 10 pin con¬ 
nector provided for direct connection to many 
of the popular color cameras made for portable 
VCRs. 


-l Daiwa. DvmiQfi. {Mwma* Drake CTO |Aip#i») Lmtwk Encomnv Me«l 
, Sound Henry Hut net (NowrtrontcM, Hy Gam. Icom. KLM kinlrorwi 

immaion l •»*•«. MCM (Daiwa) MFJ JW Miller. M.n» Product*. M.iage 
, , Newlronrc* Nye Viking Palomer HF Product* Radio Am*l*u* CsNboaA. 

‘ Robot Rockwell Collin* Sailon Shore Ttrto* Tempo Ion Toe. 

, " 1 ' Tokyo M. Power Thany. TUBES, W2AU, Weber W.I*on Yaa»u Ham and 
o-.-n., Commercial Radio* Vocom V.twopN* Curb* T»F£« Wacom Dupleref* 

... Repeater* Pnelp* Dodge Fenon lti»e»com*., Scennet* Cry»ta4* . Radio 

•imi> Pubncation* 

_ Wf NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 

- l.E*LERINOUIRlfSlNViTEO PHONE IN YOUftONOi H A Ml Ml iMBuRSED 

I COMMCNCIAL RAOIOt • locked A ••r»lead an yramlMi 

Amateur Radio Courses Given On Our Premises. Cell 

Kaport Order* Shlppad Immediately TCLBX 12 TBTO 


"Aqul Se Heble Eepenol" 

BARRY INTERNATIONAL TELE* »? 76?0 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 

UiKdti hidl|t*M lOlH'W I *'0**04* to 8 •’ M 
Saturday * Surale* 10 A M tv 5 PH It** Parkingl 

AUTHORIZED DlSTS MCKAV DYMEk FOR 
SHORTWAVE ANTENNAS & RECEIVERS 

IkTfili Spring St Station 
Subwayt nui Prime St Stal.on 

IND F' Tram Barv Station ^ 

Bus Broadway afi to Spring SI 
Pam ~ am St *in Am Station 




W 



1 1 


1 1 
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MFJ Mode'* 

1 




422. 949C.1224 * 9410 | 




lUV 1 

HAM MasterTapes— 1 

Beta o* VHS Tapes | 


Audio input is selected from the color camera 


microphone or line level from the rear panel |ack. 


In addition there is a microphone input that 
accepts any low impedance dynamic micro 
phone. Next to the microphone input is a mini 
jack for PTL. A "push to^look" feature resembles 
push-to-talk on audio-only transceivers, can be 
used for microphone or remote transmit receive 
switching or the front panel toggle switch may 
be used. 

Full-color live action video and sound are 
transmitted with over 1 watt PEP on one or two 
selected crystal controlled frequencies in the 
range of 425 to 440 MHz in the 70 cm Amateur 
band. The line-of-sight snow-free radius with 
TC70-1s and KLM 440-27 antennas at each end 
is 15 miles. The unit was made small and com 
pact (7 x 7 x 2.5 inches) for portable use, but 
either a 20 watt or 50 watt video compensated 
RF linear amplifier for greater distance, base or 
mobile, is available 


• ^TBTE □ GUS BROWNING, W4BPD’s 

: * 0[ H DX’ERS MAGAZINE 

H .© \ □ □ 

M+i Ml U For over 17 years. Gus's DX'ERS MAGAZINE has 

'"TsNh all M brought thousands of DX'ERS worldwide, timely. 

T|J*TrT31 Ul □ pertinent Information on when and where to find 

_a those elusive DX stations 

*=■! Gus's personable, chatty writing style and his years 

~~~__ 1 of DX operating experience makes the DX'ERS 

TV 9*R I MAGAZINE a unique publication One year $14 00 

b* J* 1 USA, Canada & Mexico 

’*■* S3> U 

ale -1 Gus also prints high quality QSLs and other related items 
172 write today tor a free sample ol his QSLs and DX'ERS MAGAZINE. 

Gus Browning, W4BPD • P0 Drawer 405 • Cordova, SC 29039 
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JUST SLIGHTLY AHEAD' 

4 MEMORYS - 3 WAY AUTO SCAN. 

DUAL VFO. IF SHIFT CW-W 400 Hz 
CW -N 200 Hz ALL 9 BANDS PLUS 
MARS BUILT IN AC'DC POWER SSB 
CW OR RTTY I F TUNE 3-STEP 
TUNING SPEED 200 WATT PEP 
MICROPHONE IMPEDANCE 600-50K 
OHM HAND MIC INCLUDED 

■ _ , SPECIAL 


WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR' 


40 15AND6METERSARE YOUR BASE 
STATION OR MOBILE WITH AC/DC 
BUILT IN POWER SUPPLY CW-N 200 
Hz OR USB 2 S0239 ANTENNA CON¬ 
NECTORS HAND MIC BUILT IN TVI 
FILTER LITTLE TO NO TV INTER¬ 
FERENCE 20 WATTS PEP MARS ON 
40 AND 6 METERS 

SPECIAL 


A GREAT ORP RIG WITH THE BIG RIG 
SIGNAL 2 WATTS OR 10 WATTS OUT. 
BUILT IN CW SIDE TONE DIGITAL 
DISPLAY HAND MIC TOP MOUNTED 
SPEAKER MOBILE BRACKET, RIT OR 
FINE TUNE TX&RX -4KHz. 21 TO 
21 450 MHz SIGNAL TO NOISE MORE 
THAN lOdB DOWN 


SPECIAL 


90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER 


WE HAVE 1 2 GHz BASE/REPEATER & MOBILE ANTENNAS 


1275 N Grove Street Anaheim. CA 92806 (714)630-4541 


NOTE PHIC.f S A NO SPECIFICATIONS SUBJEC1 TO 
CHANGE WITHOUT NOTICE OR OBLIGATION 


t*E> Porta-Tenna 

VHF/UHF Telescopic 1/4 & 5/8 
Wavelength Antennas lor 
Hand-Held Transceivers & 
Test Equipment 



1/4 WAVELENGTH 


Modal No 

Froq MHz Ooicrlptlon 

Prlco 

196 ZOO 

144-148 5/16-32 ilud w/sprlng 

S5 95 

196-204 

. " BNC connoctof w/iprlng 

7 95 

196-214 

" BNC connodoi 

6 95 

196-224 

144-UP BNC conn id| angle 

7 95 

196-814 

220-225 BNC connoctor 

6 95 


5/8 WAVELENGTH 


191-210 

" 5/16-32 lor old TEMPO 

22 95 

191-214 

" BNC connoctor 

19 95 

191 219 

PL-259 w/M-359 Idpt 

22 95 

191-810 

220-225 5/16-32 lor old TEMPO 

22 95 

191-814 

" BNC connoctor 

19 95 

191-940 

440-450 5/16-32 lot HI 220 

22 95 

191-941 

■ 1/4-32 ilud 

22 95 

191 944 

" BNC connoctor 

19 95 

Largest Selection of Telescopic Anten¬ 
nas. Write for Info. Prices are postpaid 
via UPS to 48 States. For air delivery 
via UPS Blue add S2.2S. Florida add 5% 
sales fax. Payment by M.O. or Cashiers 

Check only. ^ 
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PRODUCTS 

P.O. Box 33. Rockledge, FL 32955. U S A. 


(305) 631 0775 

1 


WARNING 

SAVE YOUR LIFE OR AN INJURY 


■r/W 

TM,vm*+wf 

EA/AV 


Installation ind dismantl 
ing of town is dingirous 
and temporary guys ol autliciam 
strangth and sizt should bs ussd 
at all tlmss whan individuals srs 
climbing towers during sll types ol 
instsllstions or dismantlings. Tsmporsry 
guys should bs ussd on the first HT or tower 
during erection or dismantling. Oisminlling 
csn even bs mors dsngtrous sines tbs condition 
ol the towsr. guys, snehors. snd/or root in msny 
esses is unknown 
Ths dismsntling of soms towers should bs done with 
the use ol a crane in order to minimize the poisibiiity 
ol member, guy wire, inchor. or baia failures Used 
towers in msny cists srs not is insipensivs is you 
msy think it you srs in|urod or killsd 
Got prolsssionil. experienced help ind reed your 
Rohn catalog or other tower manufacturers catalogs 
bflori erecting or dismantling any tower A consult! 
lion with your local, prolaeiiona! lower erector would 
bo very inexpensive Insurance 


Bate plates. Ilal root mounts hinged bises. 
hinged sections, etc. are not intended to support 
the weight ol a single man Accidents have 
occured because individuals assume situi 
lions are tale when they are not 


Paid for 
By the 
Following: 

ROHN® 

P.O. Box 2000 
Peoria. IL 61656 
































For further information, contact CMC Com¬ 
munications, Inc.. 5479 Jetport Industrial Boul 
evard, Tampa, Florida 33614 
Circla r.m on Rnador Service Card. 


□ Yes. enter tm subscription to < />»/ 
/tidier Smyth for otic year ai S IS 

[ ] ( heck enclosed 


[HI Make that two years at S IS 
□ ( harge to credit card 
t harge card orders <(>0M W-t 'f-lfH 


new receivers 

Yaesu Electronics has announced two addi 
tions to its line of high performance receiver 
products. 


Street K No 


M< /VISA ( ard 


Expire 


Signature 


Computer Smyth Magazine 

PO Box 1' 7 6, Peterborough, Nit 


DIRECTION FINDING? 


iTWa 


products 


With the TC70-1, the only other items 
necessary to get on ATV are a good 70-cm 
antenna, low loss coax, a TV set, and any device 
with a standard 1 volt P P composite video out¬ 
put commonly found on black and white CCTV 
cameras, home video color cameras and VCRs, 
computers, and RTTY/video converters. A 
Technician class or higher Amateur radio license 
is required for purchase of this equipment from 
P C. Electronics and subsequent operation 
Priced under $300, the TC70 1 makes getting 
on this exciting visual mode affordable For fur 
ther information, contact P C. Electronics, 2522 
Paxson Lane, Arcadia, California 91006 
Circle /306 on Reader Service Card 


antenna rotator 

The AR 200XL antenna rotator operates from 
115 VAC and provides 220 pounds/inch torque 
to turn an antenna array or surveillance camera. 
Full 360-degree rotation is achieved in 60 
seconds. Motor voltages are held below 18 VAC 
for safety and only three conductors are required 
between the control unit and rotator The con 
trol unit incorporates a demand heading control 
and a present heading indicator presented con 
centrically on a compass rose. Designed for 
medium-duty applications, the rotator will sup 
port a vertical load of up to 100 pounds with a 
wind loading of 5 square feet. 


* Interference Location 

* Stuck Microphones 

* Cable TV Leaks 

* Security Monitoring 


-At VHF and UHF Coverage 

* Computer Interface 

* Speech Synthesizer 

* 12 VOC Operation 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder Simply plug into receiver's antenna 
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection Call or write for full details and prices. 

P) DOPPLER SYSTEMS, INC. "SEXSt 


COMPUTER 


Now there’s a hardware maga¬ 
zine that’s all about computers 
for people who like to build their 
own. Comf>uter Smyth's pre¬ 
miere issue is now published, 
providing all the pleasure, econ 
omv and satisfaction of build-it- 
yourself projects that Hams know 
so well 

Our authors take you inside the 
chips, talk about what they do 
and how they’re controlled, and 
explain command options you 
may never have heard of before. 
Computer Smyth s first quarter 
ly issue begins a series on a com¬ 
plete Z80 based computer on 
three 4 x ft 1 /;" hoards, which lets 
you interface VA. 5 'A and 8" 
floppy disks in till densities and 
track configurations John 
Adams' series will include a 
switching power supply, a PROM 
burner and software options for 
this rack-mount system 
The first issue also features an 
X/Y plotter you can build, an in¬ 


^ 17S 


expensive motorized wire-wrap 
tool and an RGB color to com¬ 
posite adapter. 

During its premiere year. Com 
puter Smyth will survey the more 
than two dozen computer kits 
now available in the US. Kit 
builders will report on many of 
them. A major series on building 
a A2-bit 68000 micro begins in 
issue two. 

Computer Smyth is published 
by Audio Amateur Publications, 
publishers of Audio Amateur and 
Speaker Builder magazines. All 
three are reader-centered, hard 
ware-intensive publications 
whose editors believe that a 
magazine's primary job is satisfy 
ing the reader not consumer mar¬ 
keting Our magazines are run b\ 
tech enthusiasts not MBAs look¬ 
ing for profits 

We guarantee that if you are 
unhappy with Computer Smyth 
for any reason, your money will 
be refunded upon request 







Atlltth 


Ham Radio's guide to help you find your ioci 


California 


C & A ROBERTS, INC. 

18511 HAWTHORN BLVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour: 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED 
COMMUNICATIONS 

3208 CONCORD PIKE 
WILMINGTON.DE 19803 
(302) 478-2757 

Delaware's Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast's only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800) 432-9424 

Outside Fla. 1 (800)327-1917 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR RADIO CENTER, INC. 

2005 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 51 
years. Complete lines of Amateur equip¬ 
ment, accessories and parts. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM STATION 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Massachusetts 


James Millen Components by 
ANTENNAS ETC. 

16 HANSOM ROAD 
ANDOVER, MA 01810 
617-475-7831 

Bezels, bindng posts, capacitors, con¬ 
densers, chokes, coils, ceramics, H.V. 
connectors, plate caps, hardware 
knobs, dials, scopes and grid dippers. 
Inquire SASE or visit. 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 


ENCON PHOT OVOLT AICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray "Squeak," AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


JUN’S ELECTRONICS 

460 E. PLUMB LANE — 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


NEW YORK 


ADIRONDACK ELECTRONICS, INC. 

1991 CENTRAL AVENUE 
ALBANY, NY 12205 
518-456-0203 

Amateur Radio for the Northeast since 
1943. 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
"The World System.” Western New 
York’s finest Amateur dealer. 


J-) 7 YOU SHOULD BE HEBE TOO! 

Contact Ham Radio now for complete details. 
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nateur Radio Dealer 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE 
WICKLIFFE. OH (CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
OulsideOhlo: 1 (800)321-3594 
Hours M-F 9-5:30, Sal. 9-3 _ 

UNIVERSAL AMATEUR RADIO. INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood. Yaesu. loom, 
and olher line gear. Faciory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 

HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE. PA 19047 
215-357-1400 

Same Location (or 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON. PENNSYLVANIA 18509 
717-343-2124 

Icom. Bird. Cushcraft, Beckman. 
Larsen. Hustler. Astron. Belden, 
Antenna Specialists. W2AU/W2VS, 
AEA. B&W. Amphenol, Saxton. J W 
Miller/Daiwa. Vibroplex. 

THE VHF SHOP 

16 S MOUNTAIN BLVD . RTE 309 
MOUNTAINTOP. PA 18707 
717-474-9399 

Lunar. Microwave Modules. ARCOS. 
Astron. KLM, Tama, Tonna-F9FT. 
UHF Units/Parabolic, Santee. Tokyo 
Hy-Power, Dentron. Mirage, 
Amphenol. Belden 


Texas 


MADISON ELECTRONICS SUPPLY 

1508 mckinney 
HOUSTON, TX 77010 
713-658-0268 
Christmas?? Now’? 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE. Wl 53216 
414-442-4200 

Wise Wats 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 
Sat 9-3 



products 


The FRG 8800 is a deluxe HF receiver cover¬ 
ing 150 kHz through 29.99 MHz. Direct fre 
quency entry is provided via the front panel 
keyboard, which also controls scanning func¬ 
tions and storage/recall of the memory channels. 
The innovative green LCD information display 
provides frequency, mode, and signal strength 
information. Selectable AGC. all mode squelch, 
two 24-hour clocks, and recording capability 
(including on/off timer switching) make for max 
imum operating flexibility. The FRG-8800 is 
designed for easy interface to a personal com¬ 
puter for expanded operating control, and the 
FRV 8800 VHF Converter option expands cover 
age to include 118 174 MHz. with front panel 
entry and display. 




The FRG 9600 is a high tech VHF/UHF multi 
mode receiver covering 60 through 905 MHz 
continuously, with direct keyboard frequency 
entry and 100 memory channels. Capable of AM. 
FM, and SSB reception (SSB through 460 MHz), 
the FRG-9600 comes equipped with both wide 
and narrow bandwidths on AM and FM, plus a 
total of seven different tuning steps from 100 Hz 
through 100 kHz. depending on the mode and 
typical operating requirements for the service 
being received. A variety of scanning features 
are included, with extra performance offered via 
the audio scan stop function which will prevent 
stopping on inactive "carrier only" channels. 
Computer interface capability, 24 hour clock/ 
timer, and multiplexed output are among the 
features provided that allow the sophisticated 
listener tremendous expansion possibilities. An 
optional NTSC video will also permit monitoring 
of TV signals. The FRG 9600 is ready for opera 
tion from either 12 volts DC or 117 volts AC. 

For further information, contact Yaesu 
Electronics Corporation. P. 0. Box 49, Para 
mount, California 90723. 

Circle /307 on Reader Service Card 


MOSLEY...A BETTER ANTENNA... 
Antennas For 40 Meters... 

•ALL STAINLESS HARDWARE 
'NO MEASURING 'BROAD BAND WIDTH 
•2 YEAR WARRANTY 'BUILT TO LAST 
*5 KW P E P 'NO BALUN NEEDEO 



Easy as 1 - S-401 M A 40 Motor Rotatable 
Dipole which gives you excellent Bandwidth and 
performance MOSLEY'S S-401 M is the best 40 
Meier Dipole ever built All stainless hardware Is 
standard We have made it even stronger than 
before' We have added 2 extra insulator clocks 
and 2 leet more rectangle The center ol the 
elements are reintorced with an unbreakable 
non-conductive rod which makes it just about In- 
destructable Our link coupled teed system pro¬ 
vides lor an etlicient match which enables you to 
direct feed the antenna with no need tor a balun 
This ts why we give a 2 year warranty on parts, 
material and workmanship 



2 ■ Our $-402 M is now on a 24 loot boom and 
has all ot the new improved structural changes 
This antenna will give you years ol outstanding 
mechanical and electrical performance in any 
climate We (eel this is the best performing 
maintenance free. 2 element 40 Meter beam built 
anywhere in the world Check it out 1 We believe 
you win agree The elements are heavier con¬ 
structed than other brands and only reduces to 
1 1 /8 x 058 wall at their ends Compare this to 
the other manufacturers The S 402 M also 
comes with our 2 year warranty 1 



3 - The S-403 is tne killer ot the three models 
This antenna gives you full size performance and 
Is built to last Our 36 fool boom is made out ol 
2' x 104 wall with a 24 fool sleeve of I 785 x 
125 wall This gives you a wan thickness ol 
229 over 24 feel ot the boom Ihe S-403 is 
spaced to give you the best Iron! lo back and for¬ 
ward gain It will give you Ihe whole 40 Meter 
band lo chase DX or rag chew Our S-403 also 
comes with our 2 year warranty 
It you are a new ham and are nol laminar with 
MOSLEY ask an older ham about us or rail Ihe 
PRESIDENT ol MOSLEY He will be glad lo ex 
plain why MOSLEY is A BETTER ANTENNA 

These and olher MOSLEY products are available 
through your favorite DEALER O' write or call 
MOSLEY tor the DEALER nearest you 



I344 DAURBIV0 St 10UIS MISSOURI ti3132 

1-314 994 7872 t-800-325-4016 
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PORTABLE ANTENNA 


MOO€L AMO 

Designed for 
APARTMENTS 
MOTELS 
VACATIONS 


$ 46 75 

Add S3 00 

SfMpp<r>o and Handling 


Quick Simple Installation Operates on 2.6.10,15,20.30 
and 40 meters All coils supplied Only 22-1/2 inches long 
Weighs less than 2 lbs. Supplied with 10 ft. RG 58 coax 
and counter poise Whip extends to 57 Inches. Handles 
up to 300 watts 
VSWR—1.1:1 when tuned 

Wite tor mom detal* and other B&W procfcjch 

ALL OUR PROOUCTS MADE IN USA 

• BARKER A WILLIAMSON 

Quality Communication Products Since 1932 

■ At your Distributors Write or Coll ■■■ 

10 Canal Street. Bristol PA 19007 ■)'' 

(215) 765-5551 


SATELLITE TELEVISION RECEIVER 
SEMIKIT 

• » » » 


with dual conversion downconverter 

FEATURES: 

• Infrared remote control tuning 

• AFC, SAW filter 

• RF or video output 

• Stereo output 

• Polorator controls 

• LED channel & tuning indicators 
Install six factory assembled circuit boards to 
complete. 

SEMIKIT S300.00 

Completed downconverter add 100 00 

Completed receiver and downconverter 
add 150 00 

JAMES WALTER SATELLITE RECEIVER 

2697 Nickel, San Pablo. CA 94806 ^ i7a Tel. 415-724 0587 


Join AMSAT...Today 

Amateur Radio Satellite OSCAR 10 
provides: 

• A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

ORBIT Magazine Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 
Support, Forum Talks 

Construction of Future Satellites For Your 
Enjoyment! 

AMSAT Membership is S24 a year, $25 out¬ 
side North America. VISA and MC accepted. 

AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 

^ 179 
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The Problem Solver.. 


The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc. 
does more than provide accurate rl measurements. Testing of 
transmission lines, antennas, connectors, filters and related 
components can reveal unknown problems and assure 
optimum equipment performance. 

The 81000-AK Wattkit features this easy-to-read RF 
Wattmeter (pictured here), with its optional carrying case and 

an array of elements and 
accessories. Coaxial 
Dynamics elements can be 
purchased separately lor 
use in other manufac¬ 
turer’s Wattmeters. For 
more information on the 
81000-A Wattmeter or any 
of the complete line of 
Coaxial Dynamics RF 
products and OEM com¬ 
ponents please contact 
Coaxial Dynamics, Inc. 


COAXIAL 
DYNAMICS, INC. 

15210 Industrial Parkway. Cleveland. OH 44135 • (216) 267-2233 
Outside Ohio. WATS: (800) Coastal. Teles: 980630 


c'< 


TOUCHTONE' DECODER KIT 



• ’;SI ?01 DTMf n*N mvi*r 

• Rereivp .ill IF! OTMF digit’. 

• Nn additional filler mg 

> Output BCD or hra format 

• tow power |?9ma<S> lpV| 

> Kit >nrtulles nrryKtal 
?? pin 1C vrrket resistor 

r ap.intnrs data sheet 
and srhematirs 


- MOOt L TTK - 

$ 22.95 


4 DIGITSEQUENCE DECODER 


ENGINEERING CONSULTING 

S«3 CANDLE WOOD ST.. BREA. CA 92621 
TEL: 714-671-2009 


■M| r—■■ [ • Completely wired Fi tested 

■ I H : • 1 1ser prriqramahle 

1 H ■ • LEO status indicator 

( KJ H [ J KA Open rnllertnr output 
™ C • • Control relays mute audio 

““ l C2 J • Control link nn nil 

• Custom 1C insures htqh 

W MOotl T "o fD 

— ^ ^ • f itr. inr.ide most rig-. * un>, 

S59 95 on 1 ? VOC |35ma| 

*** W W W w • Over 1500 dif terent r Odes' 

• Mafci.. rilent private coll on busy repeater*.' 

• »ir,e it to turn on audio or sound «»o alarm 

• Momentary and latrhing outputs 

MasterCard and Visa accepted or send check Mfl 
Cal rtrtriressnctrifi% price includes shipping USA Send In 


WIPED A TESTED 
- MODEL TSO - 

$ 59.95 


ENGINEERING CONSULTING 

INTRODUCES 

rrrriirnT: 


• i|:f T'I'l 


U ENGINEERING CONSULTING 
INTRODUCES 


‘REMOTE A PAD * 
MODEL RAP-1 

2 FOUR DIGIT OTMf 
‘ DECODERS PUIS IB DIGIT 
I KEYPAD CONTROL 

TUNE TNI WORLD FROM 
YOUR MANOHELDVMF/UHF RADIO 


ENGINEERING CONSULTING 

ns3 CANOLCWOOO 8T , 8AEA, CA B88B1 
714/fTI-BOOB 


$149.95 . 

Ramota A Pad 

Remote r.nntroi 
interface board • 

nndDTMF . .' .* 

decoder tw* 


ICOM IC-02AT USER’S 
"AUDIO BLASTER "MODULE 



INCLUDES ANSWERS TO FCC/VEC EXAM QUESTIONS 

ARRL LICENSE MANUAL 

Here s the latest up-lo date licensing guide from the AHRl Plenty ot theory and 
detailed explanations take most ol the pain out ol studying to upgrade yout 


detailed explanations take most ot t 

nse 

1984 80th edition 216 pages 

□ AR LG 


: pain out ol studying to upgrade yout 

Softbound $4.00 

PVasi? add S? shipping A handling 



HAM RADIO S BOOKSTORE 

Greenville. NH 03048 


Send check or money ordor to 

ENGINEERING CONSULTING 

I CANDLEWOOD ST., BREA. CA 92621 
(714) 671-2009 
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Great with New 
Solid State Transceivers 

Trap-Mobile 
MA-3 by 
Mosley .... 

Mobile Antenna 




FEATURE Trap Is completely weather 
proof sealed against dirt, rain and 
snow' 


1985 

CALLBOOKS 




L \°i . — ru*e» U! 

\ ,81 

\\t \ 






HAZER YOUR ROHN 25 G Tower 

• Antenna and rotator mount on HAZER 
complete system trams tower in vertrcle 
upright position 

• Safety lock system on HAZER operates 
while raising-lowering & normal position 
Never can fall 

• Weight transferred directly to tower Winch 

cable used only for raising & lowering Easy 
to install and use ■ 

• Will support most antenna arrays 

• High quality materials & work- 

manship 1 

• Safety - speed - convenience - law i 
smooth travel 

• Complete kit for 50 or less tower 4"*^ 

includes winch, cable hardware and /_) 
instructions \/\ 

H«ei 2 Heavy duly alum t?sq It lojdSZ9 7 00 ppd 
Ha/er 3 Standard alum 8 sij tl load ?I3 00 ppd [.1 
Ha/er 4 Heavy galv steel 16 sq II load 278 00 ppd Z; 1 
Ball thrust hear mg IB-25 lor any nl above 42 SO ppd * . 1 

As an alternative, purchase a Martin - » 
M-13 or M-t8 aluminum tower engi- / \ 
neered specifically for the HAZER - y 
system / J 

GLEN MARTIN ENGINEERING INC V*". 

P O Box H 263 Boonvllle. Mo 66233 /*. 

816-882 2734 ^ 1g3 ^ 


MICROCOMPUTER 
REPEATER CONTROL 


FEATURE Exclusive MOSLEY trap design 
assures stable operation Inductivo and 
capacitive values cannot change' 




FEATURE Base coll —Material is char 
coal activated polyethylene. Unaffected 
by weather or road shock' 

Here is a three band Mobi e Whip which oper 
ates on 10. 15 and 20 meters with NO BAND 
SWITCHING or other mechanical devices 
An overall length of 7"8V provides an electri¬ 
cal wavelength on each band assuring ex¬ 
cellent performance with low SWR over full 
bandwidth Colls are moisture proofed for 
constant all weather operation Traps en 
closed in polished aluminum cover with slim 
profile for low wind resistance Anti sway 
design improves signal stability while "in mo¬ 
tion " Stainless steel whip sections Base 
stud. %* 24. fits all standard mounts. Shipping 

( weight. 6 lbs 

Stainless steel whip sections (290,000 
PSI) permit antenna to lay forward over 
car for "garaging " 

GUARANTEED! May t>e used with any 40-80 
Wi 11 Not Take Set! mele ' base con! 

Will Not Warp! Mosley 40-80 Meter 
Base Coil Now Available! 

SWR/FREQ. 

CURVES FOR MODEL MA 3 TRAP MOBILE ANTENNA 


Jhc. 


1344 Baur Boulevard, St. Louis. Mo. 63132 
1 314-994-7872 1-800-325-4016 


NEW! . 

Special North 
American Edition 

As an added bonus, the 1985 U.S. Callbook 
also lists the amateurs in Canada and Mexico! 
You get the complete and accurate U.S. 
listings (prepared by our own editorial staff), 
all the usual up-to-date Callbook charts and 
tables, PLUS Canada and Mexico. Now that's 
real value! 

The best just got better! 

Of course. Canadian and Mexican amateurs 
are also listed in the 1985 Foreign Callbook. 
Don't delay! The great new 1985 Callbooks 
were published December 1, 1984. 

Order your copies now! 



Each 

Shipping 

Total 

□ U.S. Callbook 

$21.95 

$3.05 

$25.00 

n Foreign Callbook 

20.95 

3.05 

24.00 

Order both books at the 
$45.00 Including shipping 

same 

within 

time lor 
the USA. 



Order from your dealer or directly from the 
publisher. Foreign residents add $4.55 for 
shipping. Illinois residents add 6% sales tax. 


Keep your 1985 Callbooks up to date. 

The U.S. and Foreign Supplements contain 
all activity for the previous three months 
including new licenses. Available from the 
publisher In sets of three (March 1, June 1, 
and September 1) for only $15.00 per set 
Including shipping. Specify U.S. or Foreign 
Supplements when ordering. Illinois res¬ 
idents add 6% sales tax. Offer void after 
November 1, 1985. 
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RADIO AMATEUR I I 

callbook me 

Dept. F 

925 Sherwood Dr.. Box 24 7 

Lake Bluff, IL 60044, USA 

Tel: (312) 234-6600 EBI 



$119 


mtroduong tfw MICRO REPEATER CONTROLLER RPT 2A irw» 
concept in LOW COST EASY TO INTERFACE microeampulm 
»©*»•»•* control Rept*c» old too* bo*»d» «*»1h • Mat* lh* art 
microcomputer that jnVU NFW fFATURES MICH RELIABILITY 
LOW POWER. SMALL SIZE and FUl L DOCUMENTATION lo youf 
nyntem Dir ad interlace (drop m| with moat rspoaiora Dolaihxl in 
larlace nkematinn »* UarWI tWnal MICRO REPEATER CONTROL 
article Inalured m OST Dec 1963 


• Two ON It) Mr-v.i r 

• :-r«- '>ii T<m-. 

- 

• Pott Timeout CW MSG 

• Courtesy berc 

• AtitAary Input*. 


• ■ ■ 

• *t>gh Current PIT intnri.Kr 

• S<ne Wave Tone Genemtur 

• * I A 

• Sue 3 *»• » » S* 

• AJ C (vwietK*-. IntturAil 


RPT-2A KM Only $119 plus S3 00 shipping 

PROCESSOR CONCEPTS ^ 

P O BOX 185 ^9 

FORT ATKINSON. WI 53538 ( _ -> 

(414) 563-496? 7pm 1 0pm evenings 

CALL OR WRIT! TOR FREf CATALOG AND SPCClFfCAfIONS 


ALL BAND TRAP | 
VERTICAL 


Great tor DX 

Completely assembteo end ready lo use 1 ■ |] 

Commercial quality burn lo Iasi -Ligot 
weight sealed weatherprool trap(s) / III 

low toss end insulator Handles up to 1 | | 

2000 wans PEP Automatic band swrt at 

chmo for all transmitters. receivers & J | 

Iranscervers Tuner usually never re- / [L 

qurred Deluxe end teed connector, wttb / I 

built to lightning arteslor accepts PL 259 / 

coax connector Use as stoper or vertical / 

Permanent nr portable use Easy to in / L 

stall Can be used without radials - At / S1 

laches to almost any support Excellent jji K 1 

tor all class amateurs Instructions i n Jr V- * 
eluded to day money-back ouarantee' 

4 Band 40 20 IS 10 meters 127 ) 1 trap»VS.4! 

639 9S plus $4 00 shipping 

5 Band 80 40.20 15 10 meters 152 I 2 traps »VS 52 
654 95 plus 64 00 snipping 

50 h RG 58U 52 ohm coax cable with PL 259 connectoi on 
eacn end add 68 00 to above price 
We accept VISA ML give Car ox Exp date Signature 
SPI HO DISTRIBUTORS, 

- -- Room 103. P 0 Bo* 1538 vka 
Hendersonville. NC 28793 ** 
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Tell 'em you saw 11 in HAM RADIO! 













& C64 USERS 
verful MSO! 


e- 188 

More Details? CHECK - OFF Page 126 




Gunnplexer/ 


& occe/zone/ 


10 s. 24 GHz 


✓ 189 


A. Micro wav* Aaaoclata* 10 GHz Gunnplexer. Two of th*M transceivers can foiW» tha heart of a 10 GHz 
communication ayalam for vole*, mew. video or data tranamlaalon. not to mention mouniaintop DXing! 
MA87141-1 (pair of 10 mW transceivers) $261.95. Higher power units (up to 200 mW) available. B. Micro- 
wave Aaaoclatea 24 OH* Gunnplexer. Similar charactertatlca to 10 GHz unit MA87820-4 (pair of 20 mW 
transceivers) $739.20. C. This support module la dealgned for uae with tha MA87141 and MA87820 and 
provides all of tha circuitry for a full duplax audio tranecetve ayatem. The board contains a low noise, 
30-MHz fm receiver, modulators for voice and mew operation. Gunn diode regulator and varactor supply. 
Meter outputs are provided for monitoring received signal levels, discriminator output and varactor tuning 
voltage. RXMR30VD aasembled and tested 8119.86. 0. Complete, ready to use communication system 
for voice or mew operation. Ideal for repeater Unking. A power supply capable of delivering 13 volta dc 
at 250 mA (lor a 10 mW versionK microphone, end headphone and/or loudspeaker are the only additional 
Items needed lor operation. The Gunnplexer can be removed lor remote mounting to a tower or 2 or 4 
foot parabolic antenna. TRIftOA (10 GHz, 10 mW) 8399.95. Higher power units available. TR24QA(24 GHz, 

20 mW) 8639.95. Also available: horn, 2 and 4 foot para 
^ , _ bollc antennas. Gunn, varactor and detector diodes, 

RCI VQflCCCI search and lock systems, oscillator modules, waveguide. 

, flanges, etc. Call or write for additional Information. Let 

ARR take you higher wtth Quality 10 and 24 0Hz equipment' 


Research 


Box 1242 


Burlington CT 06013 


203 582-9409 


RADIO WAREHOUSE 

Division of HARDIN Electronics 


NO FRILLS—JUST LOW PRICES 
CALL FOR SPECIAL PRICES ON— 

KENWOOD YAESU 

ICOM TEN-TEC 

DAIWA METERS-KEYERS-AUDIO FILTERS 
CUSHCRAFT LINE OF ANTENNAS 

CALL TOLL FREE <w_ 

6 ® 1 - 800 - 433-3203 ^ 


IN TEXAS CALL 817-496-9000 
5635 EAST ROSEDALE 
FT. WORTH, TEXAS 76112 
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VIC 


20 


C64 


Powerful 


Now you can own your own MSO' Your computer and 
any interface plus our menu driven machine lan¬ 
guage Radio Bulletin Board Service software will give 
you and your MSO users a powerful mailbox with the 
following features 

• Read write & delete messages 

• List a directory of «n messages 

• Scan directory ol message* 

• Use* vtertable baud rates 

• Automatic date and time keepnq 

• Automatic time out feature 

• Automatic ID ot your call 

• Automatic indication ot memory used 

• 3 modes MSO SYSOP & Direct RT1Y 

• Works with or without disk drive 

• Powerful menu driven text editor 

• Specifically for VIC 20 (24 k mm| or C64 
Software package includes - manual program diskette or 
cassette and interface caWe 

$79 00 plus $1 90 postage 

(Kantrorvcs interfaces add $10 OOl 

Ph. (818) 957-7550 

Uid-Com ^ 186 

Communication 

3131 Foothill Blvfl #H • La Crescents CA 91214 


AZOTIC INDUSTRIES 

2026 W BELMONT 
CHICAGO. IL 60618 
312-975-1290 

ELECTRONIC COMPONENTS 4 SUPPLIES 


• RF CONNECTORS 

• tJG CONNECTORS 

• AUDIO CONNECTORS 
. tlNEAR ICS 

• DIGITAL 1C S 

• TRANSFORMERS 

• METERS 

• COMPUTER CABLES 

• DISKETTES 


• IDC CONNECTORS 

• DSUBMINIAIURE 

• TEST EQUIP 

• TRANSISTORS 

• oioors 

« TRIM CAPS 

• RELAYS 

• SWITCHES 

• TOOLS 


WRITE FOR FREE CATALOG 
VISIT OUR RETAIL STORE 
HRS MON-FRI 10-5 SAT 10-2 
PHONE ORDERS WELCOMED 
312-975-1290 


Jensen s new catalog features hard-to- 
lind precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers. laboratories and government 
agencies. Call or write lor your tree copy 
today 

ICKICCM I 7015 S 46th Street 
-« ■ Phoenix A Z 85040 
TOOLS INC. I (6021968-6231 













RATES Noncommercial ads IOC per word; 
commercial ads 60C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


MILITARY COMMUNICATIONS: CPRC-26 Manpack Radio 
(described in March 1985 Ham Radio), transceives 46-54 MHz 
FM, with battery box, antenna, crystal, handset: $22.50 apiece, 
$42.50/pair, good condition. R-390A Receiver, .5-30 MHz all 
modes, 4 mechanical filters, meters sealed (Government re¬ 
moved, operation unaffected): complete/checked $175, com¬ 
plete/unchecked $115, spare parts unit (80% complete, 
missing PTO/power supply) $65. Info SASE. CPRC-26 add 
$4/unit shipping. R-390A shipping charges collect. Baytronics. 
Dept. HR, Box 591, Sandusky, OH 44870. Phone (419) 
627-0460 evenings. 


CX7 REPAIRS. 415-549-9210. 


LETTERING and text for QSL pasteup and label usage. Stamp 
brings circular. Labelcraft, PO Box 412, W Sand Lake, NY 
12196. 


HOUSE READY FOR HAM. Beautiful mountain top all brick 
4 bedroom, 3 full bath home and radio site on one acre land¬ 
scaped, private, with huge inground pool. Located 55 miles 
from Washington, DC and 60 miles from Baltimore, easy com- 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Karin Ueber 
Postfach 2454 
D 7850 Loerrach 
West Germany 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
B-9218 Gent 
Belgium 

Ham Radio Holland 
Postbus 4t3 
NL-7800 Ar Emmen 
Holland 

Ham Radio Europe 
Box 2084 

S-194 02 Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F-89000 Auxerre 
France 

Ham Radio Germany 
Karin Ueber 
Postfach 2454 
D-7850 Loerrach 
West Germany 


Canada 
Send orders to 
Ham Radio Magazine 
Greenville, NH 03048 USA 
Prices m Canadian funds 
1 yr $29 95, 2 yrs $53 30 
3 yrs. $75 40 

Ham Radio Italy 
Via Pordenone 17 
1-20132 Milano 
Italy 

Ham Radio Switzerland 
Karin Ueber 
Postfach 2454 
D 7950 Loerrach 
Wesl Germany 

Ham Radio England 
c/o R S G B 
Alma House 
Cranborne Road 
Potters Bar 
Herts EN6 3JW 
England 

Holland Radio 
143 Greenway 
Greenside, Johannesburg 
Republic of South Africa 


mute by Amtrack or van pools. Extremely energy efficient brick 
home, full basement and other extra rooms, radio room. All 
cable, poles, antennas, fire alarm system and intercom system 
stay Must see to fully appreciate. Call or write to receive free 
written details of all features, $250,000. (301) 371-7521. John 
Murray, Box 290, Jefferson, Maryland 21755. 


TENNATEST — Antenna noise bridge — out-performs others, 
accurate, costs less, satisfaction guaranteed, $41.00. Send 
siamp for details. W8UUR. 1025 Wildwood Road, Quincy, Ml 
49062. 

CUSTOM MADE embroidered patches. Any size, shape, 
colors. Five patch minimum. Free sample, prices and order¬ 
ing information Hein Specialties, Inc., Dept. 301, 4202 N. 
Drake, Chicago, IL 60618. 

RECLAIM SILVER from electronics scrap! Write RALTEC, 
25884F Highland, Cleveland, OH 44143. 

HF QRP KIT, 5 watts output on 40, 30, 20 meters $39.95 plus 
$2.00 shipping includes one crystal, your choice of 7.035, 
7.125, 10.108, 10.125 or 14.035 MHz Write for full data and 
schematic. RF Kit Co., Box 27127, Seattle, WA 98125. 


CUSTOM EMBROIDERED Emblems — Cloisonne' enameled 
pins, your design, low minimum, excellent quality, free booklet. 
A T. Patch Co., Dept. 65, Littleton, NH 03561. (603) 444-3423. 

AN/PRC-25 with accessories; handset, 2 antennas, canvas 
and battery. Working, $200. PRC-74 accessories; battery 
boxes, CY-6121 or CY-6314, new condition, $30 ea. PRC-74B 
manuals; depot $18 or operators $10. Looking for a PRC-74 
transceiver in any condition. Stroh, N6JSD. 21930 Valerio St., 
No. 11, Canoga Park, CA 91303. 


PLASTIC PACKAGE Sealing Tape: 4- standard 165' tan rolls, 
1-3/4" $6; M/2" $5. One roll 3" clear for sealing or label pro¬ 
tection $2.50. All postpaid and satisfaction guaranteed. 
Lisaius, 116 Orton Rd., W Caldwell, NJ 07006. (201) 
226-7943. 

WANTED 512-F1 P.S. Coffins; seff 50 year coffection tubes; 
send list of requirements for price quotes. M. Levy, 4141 Krupp 
Drive, El Paso, TX 79902 

FOR SALE: Heath HW-101 $175.00. Robot 400 $225.00. 
Heath 2K tuner $85.00. TH5DX $175.00. KC0PT (913) 
625-7141. 

FOR SALE; Hafficrafters SX-100 communications receiver 
Antique collectors item. Good condition. $139 or best offer. 
Gerry Nemetz, W4NEX, 8202 Beechwood Drive, Lynchburg, 
VA 24502 (804) 239-7789. 

FOR SALE: Yaesu FV 301; FP 301 speaker; FT 301S 
transceiver; FL 110 linear amplifier; dynamic mike; Drake 
matching network MN-4C; DSI 3550 frequency counter. $750 
takes the package. Send money order. Mift Kappstatfer, 39 
Glenview Drive, Springfield, NJ 07081 

PRACTICAL APPLICATIONS mathematics system on disk 
for C-64. Will calculate geometric shapes, linear regression, 
linear interpolation, and base change. A must for calculating 
mechanical aspects of tower and antenna construction. 
$29.95 Microenergy Systems, PO Box 5291, High Point, NC 
27262. (919) 885-0433. 


RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO 
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. 
SASE brings information. 

CHASSIS and cabinet kits. SASE K3IWK 

IMRA, International Mission Radio Association, helps mission¬ 
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM 
Eastern. Eight hundred Amateurs in 40 countries. Brother 
Frey, 1 Pryer Manor Road, Larchmont, NY 10538 

ELECTRON TUBES: Receiving, transmitting, microwave .. . 
all types available. Large stock. Next day delivery, most cases. 
Daily Electronics, PO Box 5029, Compton, CA 09224 (213) 
774-1255. 

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year 
$7.00. Beginners RTTY Handbook $8.00 includes journal 
index. P.O. Box RY, Cardiff, CA 92007 


JENNINGS UCSL-1000 vacuum variable capacitors, 10 thru 
1000 MMFD at 5000V with gear drive train and mounting 
bracket Perfect for that linear amplifier or antenna tuner, 
brand new $59.50, plus $3.00 UPS Lab calibrated HP 608C 
signal generators 10 MHz thru 480 MHz. Perfect for HF/ 
VHF/UHF repair $345.00. HP614A covers 900 MHz thru 2100 
MHz, excellent microwave signal generator $345.00, order to¬ 
day, have good stock. M/C, Visa, or check. Phone Bill Slep 
704-524-7519, Slep Electronics Company, Highway 441, Otto, 
NC 28763. 


KT5B Antenna 160M-10M no traps! $59.95. Weather boot kit 
$8.95. Open-wire, roller-inductor, antenna accessories and 
much more. Kilo-Tec, PO Box 1001, Oak View, CA 93022. Tel: 
805-646-9645. 


CABLE TV EQUIPMENT. Jerrold, Hamlin, Zenith — many 
others.. Factory Units/lowest dealer prices. Complete illustrated 
catalog $2.00. Pacific Cable Co., Inc., 7325Vz Reseda Blvd., 
Dept. 1003, Reseda, CA 91335. (818) 716-5914. 


BROWN BROTHERS PADDLE — 500 No address QSL cards. 
For swap or offer. Kenneth Hand, WB2EUF, PO Box 708, East 
Hampton, NY 11937. 


RADIO OFFICER: FCC and USCG licenses, and 6 months 
endorsement required for seagoing employment. Excellent 
money and fringes for technically qualified person. Send 
resume and copies of licenses to: Box HR2413, 810 Seventh 
Avenue, New York, NY 10019. 

RETAIL STORE being liquidated by mail auction. Parts, tools, 
test equipment, home supplies, SASE to ESI, Box 328, Mesa, 
AZ 85201 


Coming Events 

ACTIVITIES 

“Places to go...” 

MICHIGAN: The “85” U.P. Hamfest, July 27 and 28. St. 
Francis de Sates School, Manistique. Friday evening Fish Fry, 
set and eyeball for early arrivals. Saturday 6 AM to 5 PM. Ban¬ 
quet 6:30 PM. Sunday 8 AM to 2 PM. Registration $3.50. 
Free baby sitting. Table space $3.00 per 4' table. For 
more information: Debbie Barton, WD8IBT, 509 Range St., 
Manistique, Ml 49854. (906) 341-5694 after 3 PM. 


SOUTH CAROLINA: Charleston Hamfest, sponsored by the 
Charleston Amateur Radio Society, July 13 and 14 at the Omar 
Shrine Temple, East Bay Street. 8:30 to 4:00 Saturday, 9:00 
to 4:00 Sunday. General admission $5.00 includes admission 
to Hospitality Room, 7:30 PM to 11 PM Saturday. 12 and under 
free. FCC exams Saturday. Buffet available both days. Flea 
market tables $5. Commercial booths $40. Talk in on 
146.19/79. For information contact: Hamfest Committee, PO 
Box 70341, Charleston, SC 29405 or (808) 747-2324 or 
554-8058. 


IOWA: The Des Moines Radio Amateur Association will hold 
an Electronic Fair, Airport Hilton Inn, Des Moines, July 20 and 
21. The Electronic Fair combines the Iowa ARRL Convention 
with what was the Des Moines Hamfest. General public ad¬ 
mission fee $2.00. Flea market parking $3.00. Saturday 
evening banquet $15.00 per person Featured banquet 
speaker Nick Johnson. There will be seminars both days for 
computer and satellite enthusiasts, Amateur Radio operators 
and spouses. For further information: Des Moines Radio 
Amateur Association, PO Box 88, Des Moines, IA 50301 


MINNESOTA: The St. Cloud Amateur Radio Club Hamfest, 
August 11, Sauk Rapids Municipal Park, off MN Hwy 15 
(Benton Drive). Displays, demonstrations and trades. Ticket 
donation $3. Extra ticket $2. Snack counler. Talk in 34/94 
primary; 615/015 secondary. Contact: SCARC, Box 141, St. 
Cloud, MN 56302. 


KENTUCKY: The Central Kentucky ARRL Hamfest, spon¬ 
sored by the Bluegrass ARS, Sunday, August 11,8 AM to 5 
PM, Scott County HS, Longlick Road and US 25, Georgetown. 
Tech forums, license exams, awards and exhibits. Air condi¬ 
tioned facilities. Free outdoor flea market space. Tickets $3.50 
advance and $4.00 at gate. Talk in on 76/16. For information 
or tickets SASE to Scott Hackney, KI4LE, 629 Craig Lane, 
Georgetown, KY 40324. 


MISSOURI: The 23rd annual Zero-Beaters ARC Hamfest, July 
21,9 AM to 3 PM, Washington, MO Fairgrounds. Free admis¬ 
sion. Free flea market area. Limited rental spaces under 
pavillion. Advance reservation advised. FCC exams, cake 
walk, candy scramble, traders tow, refreshments and food 
available. Talk in on 147.24-84,146.52. For information: Zero- 
Beaters ARC, Box 24, Dutzow, MO 63342. 


NORTH CAROLINA: The Western Carolina Amateur Radio 
Society's annual Hamfest, July 27 and 28 at Buncombe 
County Fireman's Training Center, Asheville. Admission $4 
at gate, $3.50 advance. Free parking, camping (no hookups), 
forums, and VEC exams will be available. Outside flea market 
sites — bring own table. Talk In on 16/76 and 31/91. For ad¬ 
vance tickets contact: Marvin Soloman, KI4EA, 14 Carjen 
Avenue, Asheville, NC 28804. All other inquiries to: Earl Elliott, 
KI4UO, 17 Emory Road, Asheville, NC 28806. 
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PENNSYLVANIA: The Foothills ARC’S 17th annual 
Greensburg Hamfest, Nevin Arena, Sunday, July 28. Tickets 
$2.00 or 3/$5.00. Ihdoor tables $5.00. Tailgating $2.00. 
Refreshments. Mobile check in on 147.78/18. For further in¬ 
formation, registration or tables: F.A.C.R., PO Box 236, 
Greensburg, PA 15601 or contact WB3KJH. 


INDIANA: The WA9SNT Amateur Radio Club will hold its 
annual Swapfest, August 4, ITT Technical Institute, 9511 
Angola Court, Indianapolis 8 AM to 4 PM. Admission $2.00. 
Students $1.00. Flea market space $1.00 addit. Talk in on 
146.94 and 3910 ± . For information: Dave Johnston, K9HDQ, 
ITT Technical Institute, 9511 Angola Court, Indianapolis, IN 
46268. (317) 875-8640. 


FLORIDA: The 12th annual Greater Jacksonville Hamfest, 
August 3 and 4, Jacksonville Civic Auditorium, Saturday 8 to 
5 PM, Sunday 9 to 3 PM. Registration $4 OO. Children under 
16 admitted free. Reserved swap tables $9.00/1 day; 
$15.00/both days. FCC exams for all grades Saturday at 
1 PM on a walk-in basis. For information and registration: 
SASE to Jacksonville Hamfest Assn , PO Box 23134, Jackson¬ 
ville, FL 32241 


MICHIGAN: The Straits Area ARC is having its 12th annual 
Swap ’N Shop, July 20, Emmet County Fairgrounds, Petoskey. 
9 AM to 2 PM. General admission $2.50. Single table $3.00. 
Refreshments available. Free parking Friday night for self- 
contained RV's. Petoskey State Park nearby. Come and bring 
the family. Talk in on 07/67 and 52. For further information: 
Joe Werden, WD8MJB, PO Box 444, Conway, Ml (616) 
347-8693. Please SASE. 


1985 BLOSSOMLAND BLAST, Sunday, October 6, 1965. 
Write “BLAST”, PO Box 175, St. Joseph, Ml 49085. 


WISCONSIN: The Oshkosh Amateur Radio Club in conjunc¬ 
tion with the S.O.LA.R. Assn, will host EAA hams for the 1985 
convention, July 26 - August 2. Stop and rest, charge your 
batteries, leave messages, etc at the EAA Ham Shack located 
at the north end of the commercial exhibit area. Look for the 
red and white ARRL flag. On Saturday, July 27 at 3 PM, there 
will be a gathering for all EAA hams hosted by the Oshkosh 
ARC. We’ll be serving bratwurst, burgers and refreshments 
tree of charge. Bring your wives and kids. You’re in for a treat! 
For further info: Forest Schafer, WD9IWL, 417 Willow St., 
Omro, Wl 54963. 


WEST VIRGINIA: Wheeling Hamfest and Computer Fair, 
Wheeling Park, Sunday, July 21. Dealers welcome. Flea 
market, ARRL, AMSAT, SWOT, SMIRK booths. Family ac¬ 
tivities available at Park. Admission $3.00. To reserve space 
contact Jay Paulovicks, KD8GL, RD 3, Box 238, Wheeling, 
WV 26003. (304) 232-6796 or TSRAC, Box 240, RD 1, Adena, 
OH 43901 (614) 546-3930. 


CO CONTEST: VHF’ers please note! The first annual CQ 
World Wide VHF WPX Contest is July 20-22, 50 thru 1296 
MHZ. For details, logsheels, etc., write to SCORE, PO Box 
1161, Denville, NJ 07834 or to CQ Magazine. We need your 
entry to make this a success. 


WISCONSIN: The South Milwaukee Amateur Radio Club's 
annual Swapfesl, Saturday, July 13, American Legion Post 
#434, 9327 South Shepard Avenue, Oak Creek. Activities start 
about 7 AM and will run through 4 PM Parking, picnic area, 
food and refreshments available. Free overnight camping. Ad¬ 
mission $3.00 and includes a free beverage The Milwaukee 
Volunteer Core Group will conduct Amateur Radio exams dur¬ 
ing the day. For more details and a map: South Milwaukee 
ARC, PO Box 102, South Milwaukee, Wl 53172-0102. 


NEW JERSEY: (Augusta) July 20: The Sussex County ARC 
will sponsor SCARC ’85 at the Sussex County Fairground, 
Plains Rd., off Rt. 206. Doors open 8 AM. Registration $2.00. 
Indoor tables $7.00 each. Tailgate space $5.00. Food and 
refreshments. Free parking. Talk in on 147.90/30 and 146.52. 
For further information: Donald R. Stickle, K20X, Weldon Rd., 
RD #4, Lake Hopatcong, NJ 07849. (201) 663-0677 


CALIFORNIA: The first International Youth Tele-congress will 
convene in Santa Cruz, July 19 to 23. The goal is to link young 
people around the world via Amateur Radio and computer 
bulletin board networks. For information: Redwood Youth 
Foundation, 5300 Glen Haven Road, Soquel, CA 95073. (408) 
476-2905 or (408) 662-0300. WA6KFA. 


WEST VIRGINIA: The 7th annual TSRAC Wheeling Hamfest 
and Computer Fair, Sunday, July 21, Wheeling Park, 9 AM 
to 4 PM. Easy access, dealers, exhibits all under roof. 5 acres 
Flea Market. Refreshments, free parking, family park activities. 
Admission $3.00. ARRL, AMSAT, SWOT, SMIRK, etc. For in¬ 
formation and map: Jay Paulovicks, KD8GL, RD 3, Box 238, 
Wheeling, WV 26003. (304) 232-6796 or TSRAC, Box 240, RD 
1, Adena, OH 43901 (614) 546-3930. 


NORTH CAROLINA: The 13th annual Mid-Summer Swapfest, 


sponsored by the Cary ARC, Saturday, July 20, 9 AM to 3 PM, 
Lion’s Club Shelter, Cary. Talk in on 80-30, 146.28/ 88, 30-2, 
147.75/. 15, 2-0, 146.52/.52. For information: Cary ARC, PO 
Box 53, Cary, NC 27511. 


BRITISH COLUMBIA: Okanagan International Hamfest, July 
27 and 28, Oliver Centennial Park, Oliver. Registration July 
27 at 9 AM Activities Saturday, July 27 at 1 PM and Sunday 
July 28 at 2:30 PM. Saturday potluck supper. Talk in on 
146 34/94 OKN Rpt 76/76. For further info Lota Harvey, 
VE7DKL, 584 Heather Rd., Penticton. BC V2A 1W8. (604) 
492-5768. 


BRITISH COLUMBIA: Maple Ridge Hamfest, July 13 and 14, 
St. Patricks Center, 22589 — 121 Avenue, Maple Ridge. Ad¬ 
mission: Hams $5.00; non-hams $2.00 Food, swap & shop, 
commercial displays, bunny hunt and family activities. Close 
to shopping and swimming. Camper space, no hookups. Talk 
in on 3.758 MHz 146/20/80 and 146.34/94. For information 
and a 20% pre-registration discount: Maple Ridge ARC, Box 
292 Maple Ridge, BC, Canada V2X 7G2. 


MARYLAND: The Baltimore Radio Amateur Television Socie¬ 
ty's famous BRATS Maryland Hamfest and Computerfest. 
Sunday, July 28, Howard County Fairgrounds, Rt. 144, near 
1-70, West Friendship. Over 175 tables all indoors. Tailgating 
$3.00 per space. RV hookups available on grounds. Nearby 
motels. Free walk-in VE exams. For further information/table 
reservations: Mayer Zimmerman, W3GXK, BRATS, PO Box 
5915, Baltimore, MD 21208. 


NEW YORK: The Mt Beacon ARC Hamfest, Saturday, July 
20, Arlington Senior High School, Poughkeepsie/Lagrange. 
Tickets $2.00. Non-hams and children admitted free. Tailgate 
space $3.00. Tables $4.00. Doors open 8 AM. Talk in on 
146.37/97 and 146.52. For information: Julius Jones, W2IHY, 
RR2, Vanessa Ln, Staatsburg, NY 12580. (914) 889-4933. 


COLORADO: Amateur Radio Motorcycle Club Rocky Moun¬ 
tain Roundup III will be held somewhere west of Denver. 
Riding radio operators check the ARMC net Thursday nights, 
0300 UTC, 7237,5 kHz. Send business SASE to AGON, Gary 
McDuffie, Rt. 1, Box 464, Bayard, NE 69334 and ask for net 
information. 


MASSACHUSETTS: The first ARRL Heavy Hitters Hamfest, 
July 20 and 21, Topsfield Fairgrounds, US 1, Topsfield. 9 to 
4 both days. Giant flea market, ARRL, PACKET, AMSAT, ATV 
and more. License exams held at nearby school. For reserva¬ 
tions send completed 610 form and $4 00 check payable to 
ARRL/VEC, copy of current license and SASE for confirma¬ 
tion to. Topsfield Exams, c/o PO Box 71, Hanover, MA 02339 
by June 21. Sorry no Novice exams Free camping Saturday 
night for tents and self-contained RV’s. Nearby hotels. Ad¬ 
vance tickets $3.00. $4 00 at door. Non-ham spouses and kids 
admitted free. Talk in on 146.64 and 147.285 repeaters. For 
information: Russ Corkum, WAlTTV. 21 Thorndike Street, 
Arlington, MA 02174. 

OPERATING EVENTS 

“Things to do...” 

The Eastern Michigan ARC will commemorate the annual 
Port Huron to Mackinac Island Yacht Race, July 20 and 21 
from 1400 Z to 0200 Z both days. Listen for K8EPV. For a cer¬ 
tificate send QSL with legal-size SASE to K8EPV (C.B.A.) or 
654 Georgia, Marysville, Ml 48040 


A direct Trane-Atlantic QSO on 2 meters — can it be done? 
The attempt is being organized by the West Kent Amateur 
Radio Society and will take place between August 19 and 30. 
Arrangements for skeds (high power stations only please) can 
be made by contacting Dave Green, G40TV, 13 Culverden 
Down, Tunbridge Wells, Kent, TN4 9SB, England. Tel: 
892-28275 


Vaynasboro, Virginia Parka and Recreations Department 
and the Valley Amateur Radio Association will operate 
special event station KI4BR in Ridgeview Park in celebration 
of “Summer Extravaganza”. 1700 hours C.T.U. on Saturday 
and Sunday, July 13 and 14. A "First Edition Certificate” will 
acknowledge QSO and receipt of QSL. SASE to KI4BR, PO 
Box 565, Waynesboro, VA 22980 


The Southern Michigan Amateur Radio Society will operate 
W8DF/8 during the 7th World Hot-Air Balloon Championship, 
July 13 to 21, Kellogg Regional Airport, Battle Creek, Michigan. 
Phone: center of General 80-10 meters and CW in Novice 
bands. For a special QSL SASE to PO Box 934, Battle Creek, 
Ml 49016. 

Riding Radio Operators — Amateur Radio Motorcycle Club 
Net meets every Thursday night at 0300 UTC at 3888 kHz 
standard time and 7237.5 kHz daylight saving time. An eastern 


USA group meets one hour earlier at 3888 kHz year-round. 
Send business SASE to AGON, Gary McDuffie, Rt. 1, Box 464, 
Bayard, NE 69334 and ask for net information. 


July 7-13: The Cherryland ARC will operate special events 
station KA8QVH to commemorate the National Cherry Festi¬ 
val, Traverse City, Mi. 1100Z July 7 thru 0200Z July 13 daily. 
Send large SASE with QSL to Ed Irwin, 346 Peninsula Trail, 
Traverse City, Ml 49684 for an attractive certificate: 


July 27; CARS Third annual SPACE DAY special event sta¬ 
tion will be on the air 0000 GMT July 27 to 1900 GMT July 
28. For a certificate send QSL and $1.00 postage to CARS, 
PO Box 512, Jackson, Ml 49204, 


July 19, 20: The Indian Hills Community College ARC will 
operate special events station WA0IUQ during the 1985 
Ottumwa Hot-Air Balloon Races. 2200 GMT to 0400 GMT on 
SSB only each day. For a commemorative QSL send your QSL 
with SASE to WA0IUQ at Callbook address. 


WIA 75 AWARD: March 1 to December 31, 1965: The world's 
first and oldest radio society, Wireless Institute of Australia 
is celebrating its 75th anniversary. To qualify for the WIA 
award, Australian Amateurs and SWL’s must log 75 members 
of WIA: Overseas Amateurs and SWL’s contact station VK75A; 
contact Amateur already qualified for WIA 75 award; contact 
75 WIA members and log membership numbers. Send info 
plus $2 for certificate and s&h to: WIA 75 Award Manager, 
Wireless Inst, of Australia, 412 Brunswick St., Fitzroy 3065, 
Victoria, Australia. 


July 25: The Kauai Amateur Radio Club is planning an ex¬ 
pedition to Hawaii’s 5th county, Kalawao County on the island 
of Molokai. Callsign KH6F on July 25, 26, 27 and 28. 80, 40, 
20,15 10 and 2 meters. SSB, FM, CW. Send QSL and SASE 
or IRC to KH6F, PO Box 675, Koloa, HI 96756. 


ALL BAND TRAP 
SLOPER”ANTENNAS! 



FULL COVERAGE! ALL BANDS! AUTOMA- 
TIC SELECTION wlthPROVEN Weatherproof 
sealed Traps . 16 Gs Copperweld Wire! 
GROUND MOUNT SLOPERS - No Radlals 
needed! Ground to rod or house wtter faucctl 
Connect Top to Trees, Buildings, Poles, etc at 
ANY engle from Stralghtup to 60 degrees for 
excellent "SLOPER" DX Antenna Gain or 
bend It anywhere you need tol 2000 Watt 
PEP Input, max. Parmanan t or portable Use 
Installs In lO minutes. SMALL - NEAT - 
ALMOST INVISABLE - No one will know you 
have a Hl-Powar DX Antenna. Ideal For COND’Oa APART¬ 
MENTS- RESTRICTED AREAS - Pra-tuned for 2-1 or lesa 
SWR over ALL bands (excapt 0O-16O-3OOkc) No adjust- 
mants needed - EVER. COMPLETELY ASSEMBLED, with 
50 ft RG-58U Coex feedline and PL259 connector- Built 
In lighting errestor - ready to hookupi FULL INSTRUC¬ 
TIONS! 

No. 1080S - 80-40-20-15-10 — 1 trap 49 ft.-*49.95 

No. 1040S — 40-20-15-10 — 1 trap 26 ft.-$48.95 

No. 1020S-20-15-10-1 trap 13 ft.-$47.96 

No. 10 16 S-160-80-40-20-15-10 -2 traps 83 ft. - $79.95 
SEND FULL PRICE FOR PP DEL IN US A (Canada la $5.00 
extra for postage etc) or order using VJSA, MASCARD - 
AMER EXP. Give Number Ex Date- Ph 1-308-236-5333 
weekdays. We ship In 2-3 days (Per Cks 14 days} Guaranteed 
1 yr - 10 day money back trial. ,> iQfl 

WESTERN ELECTRONICS ^ I3U 
Dept. AH- T Kearney, Nebraska 68847 


^ CADDELL 
COIL CORP. 


35 Main Street 
Ponltney. VT 05764 
802 287-4055 


BALUNS 

Get POWER to your antenna! Our Baiuns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna. They are designed for 3-30 MHz op¬ 
eration. (See ARRL Handbook pages 19-9 or 
6-20 for construction details.) 

100Watt(4:1,6:1,9:1, or 1:11mpadanca - selectone) $ 6.50 
Universal Tranematch 1 KW(4:1 Impadanca) 12.50 

Unlvaraal Transmatch 2 KW (4:1 Impadanca) 15.00 

Universal Tranematch 1 KW (8:1,#: lor 1:1 select one) 14.00 
Universal Tranamatch 2 KW(8:1,9:1 or 1:1-aefect one) 16.50 
Please send large SASE for info. 
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maybe — and that's final! 

The earliest developers of logical 
concepts were essentially philosophers 
who accommodated the notion that 
not every question had an answer that 
was clearly black or white. "It all 
depends ..." was a perfectly valid 
answer to some questions. 

During the Renaissance there was 
a significant effort to minimize in¬ 
determinate answers to clear-cut ques¬ 
tions, mostly as an accommodation to 
the growing influence of scientists, 
for whom things either "were" or 
"weren't." This trend has continued to 
the present, with a growing gap be¬ 
tween the "certainty" of scientific 
dogma and the "softness" of philo¬ 
sophic postulation. The birth of the 
electronic computer age in the middle 
of this century gave the final imprima¬ 
tur to determinate logic; everything 
was either one or zero, and every en¬ 
tity in the universe could be logically 
diminished into finite elements which 
either "were" or "weren't." 

Two important developments in 
modern science are making things less 
certain than they seem to have been 
between 1500 and 1950. First, the 
observation of over 200 "basic" atomic 
characteristics has many theoretical 
physicists contemplating the concept 
that the physical universe may extend 
indefinitely in both the micro and 
macro directions. Second, the desire 


to implement artificial intelligence in 
robot devices has given renewed 
credence to the philosophers' accep¬ 
tance of "maybe" as a valid answer. 
This new class of indeterminate logic, 
or "fuzzy logic" as some call it, is 
characterized by the general concept 
that the consequences of events are 
not necessarily certain, nor need they 
be — and that some inferences which 
have no obvious mathematical value 
can improve the precision of a logical 
decision. A clearer picture of these 



concepts may be had from a graphic 
representation (fig. 1). 

The bottom line for all of this is actu¬ 
ally a reliability issue. If devices can be 
designed to operate with some form of 
judgment that allows them to weigh 
external influences, or assess their own 
degradation, then perhaps these de¬ 
vices will function longer, or with less 
error, than devices that will only "run" 
or "break." In the indeterminate case 
we have the option of continuing the 
function if things are "true enough" to 
be "mostly OK." Deciding that you 
have "enough" air in a "flat" tire to 
make it to the next gas station is an 
example. This "new" class of logic will 
be interesting to observe as it is imple¬ 
mented in artificially intelligent devices. 

FM broadcasters 
set spectrum standards 

In April, 1984, the FCC deregulated 
the way in which commerical FM 
broadcasters (88-108 MHz) can use 
their assigned 200 kHz spectrum slot. 
A stereo audio broadcast uses 106 kHz 
(± 53 kHz) of the assigned slot, and 
the FCC has said that the broadcasters 
are free to have as many subsidiary 
communications authorization (SCA) 
channels in their slots as they like. The 
broadcasters have been quick to recog¬ 
nize that the unused 94 kHz (± 47 kHz) 
is valuable spectrum that reaches into 
every home and business in their ser¬ 
vice area. Among the applications that 


124 GB July 1985 



they have implemented in the past year 
are 9600 baud videotext for stock and 
commodity businesses. This data rate 
allows a full screen update every 6 
seconds. In addition, the data stream 
can be coded to provide different data 
to different subscribers. 

Additional uses now include traffic 
alerts sent to properly equipped car 
radios, full color graphics transmission 
(at about 10 seconds per screen), radio 
teleshopping, and perhaps the most 
financially rewarding application, per¬ 
sonal paging. This last use is signifi¬ 
cant because of the excellent coverage 
most FM stations get by virtue of their 
high power and advantageous antenna 
siting. The applications are limited only 
by how many subcarriers and modula¬ 
tion techniques the broadcasters can 
stuff into the allocated space, yet still 
maintain the requisite quality for each 
transmission mode. 

For Amateurs who complain that we 
don't have enough space to do our 
thing, the FM broadcasters are setting 
an example of efficient spectrum utili¬ 
zation that bears watching. 

high speed health hazards 

The fabrication of very high speed 
digital and microwave semiconductor 
devices requires the use of many ex¬ 
otic materials. Gallium and indium 
arsenides, phosphorus, and cyanide 
recovery agents are among the many 
materials in regular use. Unfortunate 
ly, these materials that are so beneficial 
to technology are deadly to most living 
things. The cities surrounding Cali¬ 
fornia's Silicon Valley are now ob¬ 
serving disturbing levels of many of 
these undesirable materials in local 
water supplies. The omens are not 
good. The entire electronic industry 
must view this matter with urgent 
alarm, lest the plants — which have 
caused our industry to flower — die 
from their own droppings. 

ham radio 



Quality Microwave TV Antennas 


Muttt-Ch«nn«t 1 9 lo 2 7 GM/ 

40dB Gain Tru« Parabolic 20 Inch Ot»h 


Compicl* Syalcm $64 9$ (Shipping me! ) 
Drctmhipt Oly Pricing Replacement Paris 
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PtHHips-Tech Electronics 

f 0 Boi H772 • Pftoeitfi AZ 0SO67 

1802) M7 7700 |J300CftdniNpiwwani«i«| 

MiitrrCjrd • VIU • COO I_ _ 


0-777 THE MOST ADVANCED COMPUTER INTERFACE 
EVER DESIGNED FOR COMMERCIAL AND AMATEUR USE. 

RTTY. BIT INVERSION |RTTY|. ASCII. AMTOR (MODE A |ARQ). MODE B |FEC ANO 
SEL FECI MODE L|. CW. ANY SPEEO ANY SHIFT |ASCI! AND BAUDOT)’ 



• AUTO DECODING Automatically decodes signal ind displays modi, speed ind polarity on th« CRT 

• 28 BAD-LEO'S and liD S plus a Bar Graph Tuning Indicator Indicate lunction mode and flatus 
•The awesome power ol ihe 0 777 ii limited only by the Imagination o< the user and the terminal 

program ol Ihe computer 

• Use with Any computer that has RS232 or TTl I/O. IBM. Appli Commodore. TRS80. etc. 
Everything Built In - Including Software — Nothing Else To Buy! 

• ‘SPEEDS C W S-100 WPMIAUT0T RACK) 12 200 BAUD (ASCII AND BAUDOT). 12-600 BAUD TTL AND RS232 
OR TU LEVEL DATA CONNEHION 100 2400 BAUD lASCHl OR 45S-200 BAUD (BAUDOT) • SELCAL • 
MEMORY tS CHANNELS-768 CHARACTER INPUT BUFFER .AUTO PTT • CW ID • DlDOl E • ECHO • AUTO 
CR/I F - RUB OUT «CW PRACTICE GENERATOR • VARIABLE CW WEIGHTS • TEST MESSAGE (RY AND QBFl 

• FULl CRT FUNCH0N DISPLAY . MARK AND BREAK (SPACE AND BREAK! SYSTEM • XTAL AFSK 

• AUDIO MONITOR • POWER SUPPLY REQUIREMENTS )3 8 V DC 700MA • SIZE 9W* 100x2 H • 


AMATEUR-WHOLESALE ELECTRONICS TOLL FREE-800-3273102 

8817 Sw 129tn Terratn Miami Florida 31176 Telephone i30Sl 233-3631 Tele. 80 3356 


J 
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2 meter 
amateur 
antenna ... 

... the 

Mosley 
Diplomat 2 

Special customizing features 
Available lor the Business & 
Marine Bands. 

Other Special Irequencies 
available. 



Omnidirectional vertically polarized high- 
performance 2 meter antenna with low angle 
ol radiation for maximum coverage The new¬ 
est addition to the Mosley 2 meter line of 
Quality antennas! Ideal for area 2 meter 
QSO's and repeater to mobile communica¬ 
tions. Simplicity of design makes lor ease In 
assembly. Vertical element made of high ten¬ 
sile strength, high grade aluminum High im¬ 
pact polystyrene base. All parts 100% rust¬ 
proof Anfenna lightweight Power rated 1 KW 
FM/CW, 2 KW P E P. SSB input to the final. 
Mounting fits up to 1V»" OD mast Another 
Quality addition to the Mosley 2 meter family 
of antennas 

SPECIFICATIONS AND PERFORMANCE DATA 

GAIN: 3.4 OD. compared to V. wava ground plana 

VSWR: 1.5/1 or bailor 

IMPEDANCE: 52 ohms 

MATCHING: Induct O Match 

GROUND RADIALS: 4 

WIND LOAD (SO MPH EIA STD). VERTICAL: 6.12 lbs 
ASSEMBLED WEIGHT (approx): I lb. 12 OS. 

HEIGHT (appros ): 4 fl. 



1344 Baur Boulevard, St. Louis, Mo. 63132 
1-314-994-7872 1-800-325-4016 
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here is the next generation Repeater 

MARK 4CR A 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasterTM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


P? 


MICRO CONTROL SPECIALTIES 


Division of Kendecom Inc 
23 Elm Park, Groveland, MA 01834 (617) 372-3442 
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AMATEUR TELEVISION 


NEW 70 CM ATV TRANSCEIVER 

ALL YOU NEED IN ONE BOX 


| • r • • T) • J 


$299 delivered 
TC70-1 


ALL OF THESE GOODIES AND MANY MORE 
AT A SUPER SAVINGS! 

CALL TODAY 

1 (800) 241-2027 
BRITT'S 2-WAY RADIO 

Sales & Service 

2508 Atlanta Street 
SMYRNA. GA. 30080 
(404) 432-8006 


• FULL COLOR. SOUND. * LIVE ACTION |usl Ilka broadcast TV Got on this 
exciting amateur video mode at our affordable ready to go price 

• WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? Tf, e TC70 Is 
downconverier outputs to any TV on ch 3 for receiving Connect a good 70 cm 
antenna and low loss coax Plug in any composite video source you want to 
transmit Camera. VCR, computer, efc Plug in any row Z dynamic mtc or use 
color camera mic for Standard 4 5 mHz Tv sound Connect to 13 8 vdc tor 
base, mobile, or portable See chapt 20 1985 ARRt Handbook That s rtf 

• WHAT CAN YOU DO WITH THE TC70 1 ATV TRANCEIVER? Show the -.hock, 
projects, computer program listings, home video tapes repeat Space Shuttle 
audio and video if you have a TVRO. repeat SSTV or RTTY Weather Radar do 
public service events such as parades, marathons, races. CAP searches and 
rescues the list goes on DX depends on antennas and terrain, typically 1 
to 40 miles We have video compensated RF linear amps for 20 <$f 191 or 50 
IS 189) walls pep for greater DX 

• FEATURES: Small 7x7x25' Push to Look |PTU TJR switching GaAsfef 
downconverier tunes whole 420 450 mHz band Two switch selected video & 
audio inputs RCA phone jacks and 10 pm color camera iack xmit video 
monitor output Over 1 watt pep RF output on one or two (add $15) selected 
crystal controlled frequencies 439 25. 434 0, or 426 25 mHz 

CALL OR WRITE FOR OUR CATALOG tor more info or who is on in your area We 
stock antennas, modules, and everything you need on ATV 

TERMS Visa. MC. or cash only UPS CODs by phone or mail Checks must clear 
bank before shipment Price includes UPS surface shipping m com USA others 
add 3** Transmitting equipment sold only to licensed Tech class or higher 
amateurs, vonliabie in 1985 call book or copy of new license 


(818) 447*4565 m*f 8am-6pm pst. 

P C. ELECTRONICS 

Tom W60RG Maryann WB6YSS 


2522 Paxson Lane 
Arcadia CA 91006 
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Eureka! 


Wc just struck gold with a miniature, high qual 
ity and very reliable DTMF decoder at a rock 
bottom price of $59.95. Our DTD-I will decode 
5()40, 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig¬ 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 
gear when its size is only 1.25 x 2.0 x .4 inches 
and it comes with our etched in stone, legendary, 
one year warranty. 

Instead of sifting through the field ..search¬ 
ing, use our super quick one day delivery and 
cash in on a rare find. 



Entire U.S.A. 1-800-854-0547 
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Yaesu has serious listeners 
for the serious listener. 


Yiesu's senous about giving you 
better ways to tunc in the world 
around you 

And whether it's for local action 
or worldwide DX you'll find our 
VHF UHF and FIF receivers are the 
superior match for all your listen¬ 
ing needs 

The FRG-9600. A premium 
VHF/UHF scanning communi¬ 
cations receiver. The 9600 is no 

typical scanner And it's easy to 
see why 

You won t miss any local action 
with continuous coverage from 60 
to 90S MHz . 

>ou have more operating modes 
to listen in ori; upper or lower 
sideband. CW. AM wide or narrow, 
and I M wide or narrow 

You can even watch television 
programs by plugging in a video 
monitor into the optional video 
output 

Scan in steps of S. K). 12Vi. 25 
and XX) KHz Store any frequency and 



related operating mode into any of 
the 99 memories Si an the memories 
Or in between them Or simply 
"dial up" any frequency with the 
frequency entry pad 

Plus there’s more inc luding 
a 24-hour dock, multiplexed output 
fluorescent readi mt signal strength 
graph, and an AC power adapter 

The FRG-8800 HF communica¬ 
tions receiver A better way to 
listen to the world. If you want a 
complete communications package, 
the FRG-8800 is |ust right (or you. 

You get continuous worldwide 
coverage Itom ISO hi \/ to 40 MHz 
And loc.il coverage from 118 to 1/4 
MHz with an optional VIII i onvertei 
Listen in on any mode upper 
and lower sideband CW AM wide 
or narrow and FM 

Store frequei i iex and operating 
modes into any of the twelve chan¬ 
nels for instant 


Scan the airwaves with a number 
of programmable scanning functions 
Plus you get keyboard frequency 
entry An LCD display for easy 
readout A SINPO signal graph 
Computer interface capability for 
advanced listening functions Two 
24 hour clocks Recording functions 
And much more to make your 
listening station complete 

Listen in. 

from your VHF UHF or Hf receivers 
lust look to Yaesu VW take your 
listening seriously 



Yaesu Electronics Corporation 

6851 Walthall W\y Raami nmt c A 90/23 
(213) t>4Y4007 

Yaesu Cincinnati Service Center 

coA) Gold P.ul Drive H iuiiltoii OH 45011 
(513) m 3 tot) 



Dealer inquiries invited 
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Prices ami tpecificatiom iub|cct to change without notice 
FRG-9600 SSB coverage 60 to 460 MHz. 
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